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EXECUTIVE SUMMARY

The Yuma East Wetlands (YEW) on the Lower Colorado River has been extensively
modified by almost a century of flow control activities, channelization, agricultural
manipulation, timber harvesting, non-native species invasion, and unregulated dumping.
As a result, the YEW is currently dominated by monotypic stands of exotic saltcedar
(Tamarix pentandra and ramosissima) and reed (Phragmites sp.); and the remaining
native wetland habitat is threatened by sedimentation, lack of water, and invasive plants
{Ohmart et al. 1988). The decline of habitat quality has adversely affected all wildlife
communities, including invertebrate, avifaunal, mammals and herpetofauna. In an effort
to revitalize the natural ecosystem in this area, the Yuma East Wetlands Restoration Plan
(YEWP) (Phillips Consulting 2001) was designed to restore and enhance native riparian,
wetland, and aquatic habitats on the lower Colorado River immediately upstream froim
Yuma, Arizona. This plan outhnes the restoration activities for the different YEW
habitats, with the primary goal of improving wildlife habitat.

This study looks at the recovery of avifaunal, invertebrate, mammalian and herpetofaunal
communities in mature and immature restored riparian and mature restored wetland
habitats in the Yuma East Wetlands (YEW) and Yuma West Wetlands (YWW). Data
collected from the restored sites was compared to data collected at reference habitats in
the Bill Williams River National Wildlife Refuge (BWRNWR) and un-restored control
riparian and wetland habitats in the Yuma East Wetlands. The objective of this study was
to determine if restored habitats were similar in avifaunal, invertebrate, mammalian and
herpetofaunal richness and abundance to the reference habitats. Also, the relationship
between wildlife community characteristics and habitat characteristics such as total
vegetation volume and foliar height diversity were compared.

This study provided a good preliminary baseline of the distribution of all wildlife species
and richness and abundance of wildlife communities, including invertebrates, avifauna,
mammalian and herpetofaunal species in the Yuma East and West Wetlands. Both
invertebrate and avifaunal data showed that restored sites were not significantly different
from control sites and were not significantly similar to reference sites for species richness
and relative abundance. Despite this finding the presence and use of the restored habitat
by species of concern, including Yuma clapper rail, willow flycatchers, yellow billed
cuckoos and Bell’s vireos indicates that restored habitats are beginning to recover the
wildlife communities. The mammal data showed that all sites were significantly different
for richness and abundance. Control riparian sites had 15 times higher abundance than
restored sites, and richness ranged between 0-4 species for all sites. Reference wetland
sites had 4 times higher mammal abundance and 1.4 times higher richness than restored
wetland sites. The herpetofaunal data showed that control and mature restored riparian
sites had twice as high abundance than the agriculture, immature restored and reference
riparian sites. Maminal species richness was also highest in the mature restored sites,
however not significantly different than the control sites. Control wetland sites had the
highest average relative abundance and species richness, however the abundance ranged
from 0-2 species and richness ranged from (-1 species.
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1.0 INTRODUCTION

Riparian areas in the southwestern United States account for less than 2 percent of the
landscape, yet over 065 percent of the Southwest's wildlife depends on these areas. These
areas have been increasingly imperiled over the past century due to flow control
activities, habitat manipulation, invasive species invasion, and agricultural development.
As these habitats decline so do the species that rely on them for foraging, nesting, and
migration corridors. In an effort to recover the native habitat and subsequently the species
that rely on it large scale habitat restoration projects have been initiated.

The goals of most habitat restoration projects include either a wildlife species or
community recovery approach, however many times due to lack of available funding the
achievement of this goal is rarely studied. Riparian and wetland habitat restoration is
burgeoning on the lower Colorado River (LCR), and it is essential to research the effects
of habitat restoration on the recovery of wildlife communities in order to identify if the
current methods utilized in restoration practices are obtaining the goals of restoring
wildlife community structure and function and maximizing ecosystem resilience. By
conducting community recovery research will also help establish success criteria for
riparian and wetland restoration, help determine if restoration techniques are sufficient to
address the needs of the wildlife community, and if necessary, will help redefine
restoration strategies.

The Yuma East Wetlands (YEW) on the Lower Colorado River has been extensively
modified by almost a century of flow control activities, channelization, agricultural
manipulation, timber harvesting, non-native species invasion, and unregulated dumping.
As a result, the YEW is currently dominated by monotypic stands of exotic saltcedar
(Tamarix pentandra and ramosissima) and reed (Phragmites sp.); and the remaining
native wetland habitat is threatened by sedimentation, lack of water, and invasive plants
(Ohmart et al. 1988). Migratory and residential avifaunal communities have declined due
to loss of habitat. This area was an important refuge for over-wintering waterfowl
(Grinnell 1914). Invertebrate community diversity and abundance, an important food
source for all wildlife, has also declined due to habitat alteration and many species have
been lost (Nelson 2003). The decline of habitat quality has adversely affected both
mammalian and herpetofaunal density and diversity. However, due to the lack of
research, the current status on herpetofaunal and mammalian species distribution,
diversity, density, and ability to recover in restored areas on the lower Colorado River,
especially in the YEW, is unknown. In an effort to revitalize the natural ecosystem in this
area, the Yuma East Wetlands Restoration Plan (YEWP) (Phillips Consulting 2001) was
designed to restore and enhance native riparian, wetland, and aquatic habitats on the
lower Colorado River immediately upstream from Yuma, Arizona. This plan outlines the
restoration activities for the different YEW habitats, with the primary goal of improving
wildlife habitat.

The Colorado River corridor serves both as a major flyway for migrating waterfowl and
neo-tropical migrants and as home to a unique diversity of wetland and riparian resident
species, indicating the priority of habitat restoration for birds. Yuma is home to or visited



by 70% of all species in the Western Region of North America (Grimble et al. 1997 and
Ohmart et al. 1988). Migratory and residential bird communities have declined due to
habitat degradation and loss (Rosenberg et al. 1991). Most notable population declines
have occurred in the endangered species, the Yuma clapper rail and southwestern willow
tlycatcher populations (32 FR 4001, 11 March 1967; 48 FR 43182, 27 July 1983; U.S.
Fish and Wildlife Service 1993). Terrestrial and aquatic invertebrates are an important
food source for a variety of terrestrial vertebrates, including herpetofauna, avifauna, fish
and bats. Invertebrate communities tend to recover quickly in habitats by high
reproductive rates and ability to rapidly colonize available habitat. Avifaunal and
invertebrate community recovery is important to research in restored areas because there
are many avifaunal species of concern that utilize the lower Colorado River, making them
indicators of ecosystem health, and the importance of invertebrates as a food source.

This study looks at the recovery of avifaunal, invertebrate, mammalian and herpetofaunal
communities in mature and immature restored riparian and mature restored wetland
habitats in the Yuma East Wetlands (YEW) and Yuma West Wetlands (YWW). Data
collected from the restored sites was compared to data collected at reference habitats in
the Bill Williams River National Wildlife Refuge (BWRNWR) and un-restored control
riparian and wetland habitats in the Yuma East Wetlands. The objective of this study was
to determine if restored habitats were similar in avifaunal, invertebrate, mammalian and
herpetofaunal richness and abundance to the reference habitats. Also, the relationship
between wildlife community characteristics and habitat characteristics such as total
vegetation volume and foliar height diversity were compared.

2.0 METHODS
2.1 Site Description

This study utilized seven habitat types, including control riparian and wetland, mature
and immature restored riparian, restored wetland, and reference riparian and wetland
habitats within the Yuma East Wetlands (YEW), Yuma West Wetlands (YWW) and Bill
Williams River National Wildlife Refuge (BWNWR). Invertebrate, avifauna, mammals,
and herpetofauna were sampled at the same sampling sites within each of the habitat

types.

The control riparian and wetland sites and the immature restored riparian and restored
wetland sites were located within the Yuma East Wetlands (Appendix A). The Yuma
East Wetlands is a 1418-acre site that i1s located within the floodplain of the lower
Colorado River. The project area covers approximately 2.25 square miles in Sections 19,
21, 22, 23, and 24, Township 8 South, Range 22 and 23 West, of the Gila Salt River Base
and Meridian, in Yuma County, Arizona. The YEW was designated as part of the Yuma
Crossing National Heritage Area in 1999. Since 2002 the site has been undergoing
riparian and wetland restoration, and currently there are over 350 acres of restored lands,
The control riparian sites were dominated by non-native Tumarix ramosissima and T
pentandra (saltcedar) interspersed with Pluchea sericea (arrowweed) and non-native
Phragmites australis australis (common reed, the European genotype). The control
wetland sites were dominated by Typha sp. (cattail) and P. a. australis. The immature
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restored riparian sites were comprised primarily of Populus fremontii (Fremont
cottonwood), Salix exigua and S. gooddingii (sandbar and Goodding willows), and
Prosopis glandulosa and P. pubescens (honey and screwbean mesquite). The restored
wetland habitat is primarily comprised of Schoenoplectus californicus (California
bulrush) and Scirpus americanus (Olney threesquare).

All mature riparian restoration sites were located in the Yuma West Wetlands one mile
downstream and west of the YEW (Appendix B). This area encompasses 35 acres in
Sections 26 and 27, Township 8 South, Range 22 East of the Gila Salt River Base and
Meridian, in Yuma County, Arizona. This area is managed by the City of Yuma. The
mature restored riparian site was comprised of tall canopies of P. fremontii, S. exigua and
S. gooddingii with medium canopy of P. glandulosa and P. pubescens. Atriplex
lentiformis (quailbush) and P. a. australis dominated the understory.

The reference wetland and riparian sites were located at the Bill Williams River National
Wildlife Refuge where ecosystem processes still relatively function naturally and the
habitats are dominated by native species (Appendix C and D). The Bill Williams River is
a tributary to the Colorado River at Lake Havasu. The refuge covers approximately acres
in Sections 13, 19, 20, 21, 26, 27, 28, and 35, Township 10 and 11 North, Range 16, 17,
and 18 West on the border between Mohave and La Paz Counties, Arizona. This land is
managed by the U.S. Fish and Wildlife Service. The entire refuge includes 6,105 acres,
however the project area spanned approximately 10 acres. BWRNWR is approximately
140 miles upstream of the YEW and YWW. The reference wetlands at the Bill Williams
were dominated by Typha sp. (cattail). The reference riparian habitat was dominated by
gallery forest P. fremontii and §. gooddingii with a medium canopy layer of T
ramosissima within the riparian corridor and P. glandulosa and P. pubescens in the
upland areas surrounding the narrow riparian corridor,

2.2 Invertebrate Collection

Invertebrates were collected three times during the 2007 and 2008 sampling seasons
during the months of May, July and September, for a total of 6 sampling periods, in the
eight habitat types described above. Each habitat type was replicated three times for a
total of 24 locations.

In order to quantitatively capture flying terrestrial invertebrates, a 7 foot high malaise trap
was constructed on site and left for up to 12 hours. A Trimble GPS survey unit was used
to record the location of the trap so that the site location could be relocated in the future.
Invertebrates were captured in the trap by flying into the netted sides during normal flight
and were directed to climb upward to the capture chamber. The sloping top of the trap
prevented escape from the upper area. The capture chamber was secured onto the top of
the trap by bungee cords. When the sampling period was complete, the capture chamber
was removed and the invertebrates placed into a killing jar. All individuals caught in the
trap were retained for analysis. Depending on the quantity of individuals captured, a
subsample of the capture was used for identification and community characteristic
calculations. The weather and time of trap set-up was recorded on the datasheet.



In addition to the malaise traps, invertebrates were also collected using the timed area
search method. Invertebrates were captured for one hour using spot collection techniques
within a 50m radius from the malaise trap. The weather conditions and temperature were
recorded on the datasheet. Spot collection techniques for collecting terrestrial
invertebrates on vegetation, including small trees, shrubs, grass, and herbs and in flight
(i.e. butterflies and dragonflies) was conducted using the sweep net technique (Borror et
al. 1989). The sweep net was swung back and forth across the vegetation type of interest,
gathering invertebrates in the bottom of the net. For invertebrates located on tree trunks,
rocks, under logs and fallen branches, in leaf litter, and in flight forceps or a small net
was used to capture invertebrates (Borror et al. 1989).

In the wetland areas, aquatic invertebrates were collected by using qualitative spot
sampling techniques encompassing the diversity of habitat types represented in aquatic
wetlands. A D-framed net and hand net were used to sweep aquatic vegetation as well as
to collect invertebrates swimming within the water column, in aquatic vegetation, and
within the benthic sediment. One hour total was allocated for both terrestrial and aquatic
invertebrate sampling.

Nocturnal invertebrates were also collected using a UV light trap. This method consists
of setting out an UV black light trap during the night for one hour. The light trap was
constructed by mounting a black light over a bucket fitted with a funnel. A jar containing
killing solution (ethyl acetate) was placed in the bucket at the end of the funnel.
Invertebrates were attracted to the light, and were captured by flying into the light and
dropping into the funnel and into the killing solution, Datasheets from the 2007 and 2008
research seasons are located in Appendix E.

Curation and Taxonomy

Invertebrates were processed in the laboratory, separated into morpho-type, and
preserved in the appropriate manner. Hard bodied invertebrates (e.g. beetles, bees and
wasps, and mosquitoes, etc.) were mounted on insect pins. Mosquitoes and smaller
invertebrates were glued to an invertebrate point on the right mesonotum. Soft body and
aquatic invertebrates were stored in a vial filled with 70% ethyl alcohol. All pinned
voucher specimens were transferred to museum cases and stored at Arizona Western
College, Yuma, AZ. All invertebrates were labeled with the site name, location, replicate
number, county, date, collector’s name(s) (initial of the first name and complete last
name), method of collection and the taxonomic name. Voucher collections were made for
the Yuma Crossing National Heritage Area and Bill Williams River National Wildlife
Refuge.

Since all three data collection methods targeted similar species groups (i.e. flying, ground
and plant dwelling invertebrates) the three methods were combined for the data analyses.
Spot sampling incorporated the collection of ground and plant dwelling invertebrates,
however this method over-lapped with the other two methods by also collecting flying
invertebrates. Most invertebrates were identified to the Family level with many
Lepidoptera and Odonata identified down the Genus and Species. Those identified to
Family were then identified to morpho-species. For certain sampling methods,
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particularly malaise and UV light traps, high numbers of invertebrates prevented exact
counts. Therefore, invertebrates were placed into abundance categories including: few (3-
20), medium (21-50), abundant (51-100), and super abundant (>100). In order to provide
a number for each of these categories the midpoint of each category was used, these
included few=11, medium=35, abundant=76, and super abundant=150.

2.3 Avifaunal Surveys

Avian surveys were conducted every other month during 2007 and 2008 (January-
November). A habitat-specific fixed radial point count survey design was utilized, where
all points were located within the desired habitat type and all birds observed and heard
within 50 meters were recorded (Neel 1999 and Ralph et al. 1993). Twelve avifaunal
stations were established in six habitat types, with the exception of 11 avifaunal stations
in the mature restored sites and 6 in the adjacent agricultural sites (for avifaunal station
locations see Appendices A, B, C, and D). Fewer avifaunal stations were established in
the mature restored and adjacent agricultural sites due to the confined habitat patch size
and limited access to the agricultural sites. When comparing avifaunal and invertebrate
community data, only the three avifaunal stations that overlapped with the invertebrate
sampling stations were utilized.

Each point was a minimum of 100 m apart. Birds were recorded at each sampling point
for a total of 5 min. All surveys during late spring, summer and early fall were conducted
between a half hour before sunrise and 10:00 am, when bird activity was the greatest.
During late fall, winter and early spring survey periods lasted until 11:00 am. Surveys
were not conducted when the wind speed was greater than 20 km/hr, in heavy rain or
thick fog. Any noises or distractions that occur during the survey were recorded. Surveys
conducted between March 15- July 17 were conducted in conjunction with the Yuma
clapper rail (March 15- May 31) and southwestem willow flycatcher (May 15- July 17)
surveys. The National Marsh Bird Monitoring Program protocol was utilized for Yuma
clapper rail surveys along the Colorado River and the southwest willow flycatcher
surveys followed the guidelines outlined by the U.S. Fish and Wildlife Service. Field data
sheets from the 2007 and 2008 avifaunal research seasons are located in Appendix F.

2.4 Mammals

Small mammals were surveyed in the eight habitat types listed above and replicated three
times, for a total of 24 sites. The selected sites coincided with the herpetofaunal,
avifaunal and invertebrate survey sites. Sampling occurred four times during the spring
and fall in the 2008 sampling season. Surveys were not conducted during the hottest
months, including June, July and August due to the high risk of mortality.

One transect, 50 m long, with Sherman live traps placed at 2 m intervals, were
established in each of the 24 sites listed above for a total of 25 traps per transect. Since
most small mammals are most active during the night, traps were baited in the evening
with oatmeal, and examined early the following morning. Traps were set for no longer
than 15 hours. Sherman live traps are triggered by the animal stepping on a pressure plate
and the plate closing behind them. Once captured, the trapped individuals were
transferred to a clear plastic bag in order to identify species, determine sex, measure, and
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weigh. The measurements recorded for each captured animal included Iength of the head
and body, tail, and hind foot. The sex of the mammal was determined, if possible, the
reproductive status, and age class. Traps were not set in extremely cold temperatures (<0
C") or hot temperatures exceeding 35 C°. The time, temperature and climate was recorded
on the datasheets before the surveys were conducted.

In addition to small mammal trapping, the site was inspected for other mammal presence
and sign. If mammals were observed on the site they were recorded. The site was also
walked to detect other signs of mammals including, acoustic, scat, mammal activity
(beaver cuts, burrows and slides) and tracks. Mammal data sheets from the 2008 research
season are located in Appendix G.

2.5  Herpetofauna

Sampling to assess the herpetofaunal (herps) community composition and relative
abundance of reptile and amphibian species at each site consisted of running
pitfall/funnel trap arrays (hereafter referred to as “arrays™), conducting time-constrained
pedestrian surveys, and driving local roads at night (night driving) to survey for nocturnal
species.

Each pitfall/funnel trap array for this study consisted of four, five-gallon buckets and
three, five meter drift fences. For most arrays a central bucket (plastic, five gallon) was
placed with three drift fences (composed of black silt fencing) radiating out at 120°
angles, each terminating in another five gallon bucket. In areas where this placement was
not possible linear arrays were constructed, in which silt fencing connected buckets in
either a line or a zigzag, depending upon terrain. All buckets were buried in the ground
such that the top rim of the bucket was flush with the soil, i.e. at ground level. The
bottom of the drift fencing was buried in a shallow trench, and supported by wooden
stakes. Each bucket was outfitted with a square cover board which was clevated allowing
herps to fall into and become trapped; cover boards also provided shade in the buckets for
captured animals preventing them from overheating. During spring sampling, each array
was outfitted with a funnel trap constructed of a hardware cloth cylinder 1 m long with
funnels at each end, wired together. The funnel traps were set flush against the middle of
one of the three drift fences. Because of exposure and overheating issues, funnel traps
were not used during fall sampling.

During sampling periods, arrays were usually checked daily. Captured herps were
identified to species, sexed, assessed for age class (hatchling, juvenile, sub-adult, or
adult), measured and marked. All data were recorded on the sampling data sheets
(Appendix F). Measurements were taken by holding smaller herps up against a clear
plastic ruler and recording their snout-vent length (SVL) and total length (snakes and
lizards) to the nearest millimeter. Additionally, for lizards, measurements of any tail
break scars were recorded. For snake larger than one foot a tape measure was used to
measure length. Mass (weight) was measured either with a battery-operated balance, or
with Pesola ™ spring balance (to nearest 0.1 g). Lizards (the most abundant taxon
captured) were given a unique toe-clip mark (Figure 2-1). Snakes were given a unique
mark, consisting of a clipped ventral scale (Spellerberg 1977). Recaptured herps were
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not re-measured during individual sampling periods, but when recaptures were made
during a subsequent sampling period, measurements were taken again.
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Figure 2-1. Lizard toe clipping numbering system.

Time-constrained pedestrian surveys consisted of a meandering walk around each site (50
meter radius), looking in areas where herps were likely to be basking, or laying in
procrypsis (hence searching was not totally “random”) and recording any herps observed.
Data recorded included species, and sex (when discernable), age class, location relative to
a particular array, distance from that array and any other notes regarding activities or
behaviors (Appendix H).

Night driving consisted of driving accessible roads in the vicinity of sites/arrays
beginning at dusk and continuing until well after dark. Data for herps sampled along the
roadways included location (mileage along a particular road or a GPS reading), species,
sex, age class, size (length(s) and mass), reproductive condition, and any behavioral or
other (eg. laying beneath or adjacent to a particular shrub) associated metadata (Appendix
H).

No herps were euthanized for a voucher collection, however, animals found dead in traps
or dead on the road were collected and preserved. To provide a documentation of species
observed, voucher digital photographs of each species were taken and archived.

Four sampling periods of herpetofaunal surveys were conducted; April 12-17, May 12-
19, October 23-30 and November 13-19, 2008,

2.6  Vegetation

The dominant vegetation types were mapped at each of the 24 mammalian,
herpetofaunal, invertebrate and avifaunal sampling areas. Vegetation mapping occurred
during May to June, 2008. The sampling locations were outlined on geo-referenced aerial
photos by starting at a known fixed point and outlining the target habitat as defined by the
aerial photo until a 50m radius was reached using ArcGIS (Appendix I). Within each
sampling location, rough habitat patches were identified by dominant vegetation species
on the map and outlined. All outlined sampling areas and habitat patches were ground-
truthed and adjusted if necessary. During ground-truthing dominant tree, shrub and



herbaceous species were identified in each habitat patch. The actual size (area in square
meters) of the sampling location was calculated.

Total vegetation volume (TVV) was calculated from data collected at 20 randomly
selected locations in each of the 24 sampling areas (Mills et al 1991). Total vegetation
volume measures the number of 10 cm radius cylinders above a given point that have
woody vegetation in them and has been a useful measure of habitat quality for breeding
birds (Mills et al 1991). Efforts were made to encompass all vegetation types present at
the sampling area by foregoing randommness in order to capture the overall picture.
Herbaceous and woody vegetation was measured and included in the TVV analyses.
TVV was measured by extending a 6 meter pole vertically through the vegetation. All
vegetation touching the pole and within 0.1 meter radius was recorded for each decimeter
section (Rotenberry 1985, Mills et al. 1991). The cover class of the vegetation was
identified as herb (<0.5 m), shrub (woody stems, 0- 4 m), medium canopy (4- 6 m) and
tall canopy (>6 m). Vegetation touching the pole above 6 meters was estimated using
binoculars. If two or more plant species were present in the same section, the total
number of hits in that layer were allotted between the plant species according to the
relative dominance of each plant within that section. Total vegetation volume was
calculated for each sampling location as h/10p; where h=the total number of hits summed
over all sections at all points measured, and p= the number of points at which vegetation
volumes were measured (Mills et al. 1991). Foliar diversity (FHD) was calculated for
meter long sections using the standard Shannon-Weiner index H’= -} pilnp;, where p;=
the proporttion of total vegetation hits found in the i" meter layer. The percent cover was
calculated as the percent hits occurring in each meter layer. Vegetation datasheets are
located in Appendix .

2.7 Data Analysis

A non-parametric multi-response Permutation Procedure (MRPP) was utilized in order to
provide a statistical test of the similarity in species occurrence and numbers of
individuals per species between sampling groups (habitat types) for each of the wildlife
groups, including invertebrate, avifaunal, mammalian and herpetofaunal using PC-ORD
Version 5 (McCune and Metfford 2006). The 2007 and 2008 sampling years were
combined for invertebrate and avifaunal analyses. The Serensen distance was used to
calculate the average distance x; within each group /. The methodology used in this
procedure followed Mielke (1984) and Mielke and Berry (2001). Wetland and riparian
sites were analyzed separately. Groups were defined by habitat type, for riparian habitats
this included reference (BWRNWR), immature restored (YEW), mature restored
(YWW), control (YEW); and wetland sites included reference (BWRNWR), Restored
(YEW) and Control (YEW). An NMS ordination was utilized to graphically display the
MRPP analysis when similarities between sites occurred. An indicator species analysis
was conducted for the avifaunal community using PC-ORD Version 5 in order to detect if
any species is a good indicator of habitat type (McCune and Mefford 2006). The
indicator species analysis uses the Monte Carlo randomization technique. The Monte
Carlo analysis for riparian avifauna used 4,999 randomizations.



A one-way analysis of variance (ANOVA) was used for an overall comparison of the
variation between abundance and richness among the different habitats for each of the
wildlife groups using SPSS statistical software (SPSS 2007). The 2007 and 2008 data
were combined for both the invertebrate and avifaunal analyses. A Tukey HSD analysis
was used to evaluate the variance among individual habitats, All tests were conducted at
0~0.05. Adjacent agricultural sites were left out of avifaunal statistical analyses due to
small sampling size, however it is displayed graphically within the riparian habitat.

An independent t-test was utilized to compare total richness and relative abundance
between the 2007 and 2008 sampling seasons for the invertebrate and avifaunal data. The
test was conducted at o=0.05. In the case that differences occurred, an independent t-test
was utilized to compare total richness and relative abundance between the 2007 and 2008
sampling seasons within habitats.

A non-parametric Spearman’s rho (r) test was utilized to look at the relationship between
relative abundance and richness in wetland and riparian sites and TVV and FHD for each
wildlife group. This test was utilized because the data sets did not satisfy the assumptions
of parametric correlations analysis (constant variance and bivariate normality). Due to the
low species richness detected for mammals and herpetofauna, richness was not used in
the analyses for these groups. Also, a non-parametric Spearman’s rho (r) test was utilized
to look at the relationship between invertebrate species and avifaunal species.
Invertebrates could not be correlated with herpetofauna since they were not collected at
the same time.

A photo essay that documents the research collected during this project is located in
Appendix P,

3.0 RESULTS

3.1 Invertebrates

Riparian Habitats

The MRPP analysis of riparian invertebrate species revealed that the riparian habitat
types had similar species composition and abundance {A=0.0051, p=0.07, Figure 3-0) for
the combined 2007- 2008 research seasons. The pairwise comparison showed that
invertebrate species occurrence and abundance were similar in all sites with the exception
of reference and agricultural sites (A=0.009, p=0.028) and control and agricultural sites
(A=0.01, p=0.029, Figure 3-0). The invertebrate database with identifications to the
lowest taxonomic level is located in Appendix K.



Axis 2

The one-way analysis of variance (ANOVA) tests revealed that there was no significant
difference between invertebrate richness (F=0.944, p=0.443) or abundance (F=1.022,
p=0.400) among riparian habitats for the 2007- 2008 combined research seasons (Figures
3-1 and 3-2). No significant difference was detected in richness or abundance between
sites as indicated by the Tukey LSD test. The independent t-test revealed that species
richness was significantly different between the 2007 and 2008 sampling seasons
(T=1.803, p=0.034, df=88), however there was no significant difference detected between
sampling years for relative abundance (T=-1.823, p=0.082, df=88). However, when t-
tests were conducted to compare 2007 and 2008 invertebrate richness data for the
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Figure 3-0. A two-dimensional NMS ordination plot of invertebrate species composition in
the five riparian habitat types, including reference, immature restored, mature restored,
control and adjacent agriculture for 2007-2008.

individual habitats there were no significant differences detected.
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Figure 3-1. Average invertebrate species richness for the five riparian habitat types, all sampling
methods combined, sampled in the YEW, YWW and BWRNWR during the 2007- 2008 research
seasons (F=0.944, p=0.443). Error bars indicate standard error,

Figure 3-2, Average invertebrate species abundance for the five riparian habitat types, all sampling
methods combined, sampled in the YEW, YWW, and BWRNWR during the 2007- 2008 research
seasons (F=1.022; p=0.400). Error bars indicate standard error.

The Spearman’s Rho correlation analysis that tested for correlations between invertebrate
richness and abundance with vegetation characteristics showed a significant relationship
between FHD and invertebrate richness (r=0.303, p=0.043) and percent cover at the 5m
layer and invertebrate richness (r=0.375, p=0.011) in the riparian sites. Invertebrate
abundance showed no correlation with any of the vegetation characteristics of the sites.

Wetland Habitats

The MRPP analysis of wetland invertebrate species revealed that there was a significant
difference in species composition between wetland habitat types (A=0.0022, p=0.00005)
for the combined 2007- 2008 research seasons. The pairwise comparisons agreed with
this finding, and showed that species occurrence and abundance were different between
all sites (Figure 3-3).
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Figure 3-3. A two-dimensional NMS ordination plot of invertebrate species composition in
the three wetland habitat types, including reference, restored, and control for 2007-2008.

The ANOVA showed that there was no significant differences between wetland habitats
for invertebrate richness (F=0.186, p=0.831) or relative abundance (F=0.116, p=0.890)
for the 2007- 2008 combined sampling seasons (Figures 3-4 and 3-5). The Tukey HSD
test also revealed no significant difference among the three wetland habitats. The
independent t-test showed that species richness (T=0.240, p=0.476, df= 52) and relative
abundance (T=-1.953, p=0.232, df=52) were not significantly different between the 2007
and 2008 sampling seasons for all habitats combined.

Figure 3-4. Average invertebrate species richness for the three wetland habitat types, all sampling
methods combined, sampled in the YEW and BWRNWR during the 2007-2008 research seasons
(F=0.186; p=0.831). Error bars indicate standard error.
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Figure 3-5. Average invertebrate species relative abundance for the three wetland habitat types,
all sampling methods combined, sampled in the YEW and BWRNWR during the 2007-2008
research seasons (F=0.116; p=0.890). Error bars indicate standard error.

The Spearman’s rho correlation analysis showed a significant relationship between TVV
and invertebrate richness (r=0.418, p=0.030) in the wetland sites. None of the vegetation
characteristics correlated with invertebrate abundance.

32 Avifauna
Riparian Habitats

The MRPP analysis of riparian avifaunal species revealed that species composition was
significantly different between habitat types (A=0.0504, p<0.0001) during the 2007-2008
research season. The pairwise comparison confirmed this difference and showed that no
habitat types were similar. Since all sites were different from one another an ordination
analysis and graph was not represented. An avifaunal species list for the YEW, YWW
and BWRNWR is located in Appendix L.

The results from the ANOVA test revealed that overall avifaunal richness (F=29.226;
p<0.0001) and abundance (F= 18.250; p<0.0001) differed among the four riparian habitat
types for the combined 2007-2008 data (Figures 3-6 and 3-7). The reference riparian
habitat had over 1.7 times greater avifaunal richness than control and immature restored
sites, and only 1.2 times greater richness than mature restored sites. Also, reference
riparian sites had 1.9 times higher relative abundance than control and immature restored
and 1.4 times higher relative abundance than mature restored sites. No significant
difference was detected between the control and immature restored sites for both avifauna
richness (p=0.852) and abundance (p=0.936) as indicated by the Tukey HSD analysis
(Figures 3-6 and 3-7). No significant difference in avifaunal relative abundance was
detected between immature and mature riparian sites (p=0.159).

Twelve avifaunal species were detected utilizing the adjacent agricultural sites. Red
winged blackbirds had the highest abundance in the agricultural sites, which increased
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the average abundance detected (Figure 3-7). No birds were detected in 31% of the
sampling periods conducted at the adjacent agricultural sites.

Figure 3-6. Average riparian avifaunal species richness for four habitat types, including reference,
mature restored, immature restored, and control (F=29.226, p<0.0001). The adjacent agricultural
(Ag) habitat was not utilized in the analysis. Error bars indicate standard error.

Figure 3-7. Average riparian avifaunal species relative abundance for four habitat types, including
reference, mature restored, immature restored and control (F=18.250; p<0.0001). Adjacent
agriculture (Ag) was not utilized in the analysis. Error bars indicate standard error.

The Spearman’s Rho correlation analysis showed no significant relationships between
riparian avifaunal richness and relative abundance for any of the vegetation
characteristics.

The indicator species analysis revealed that the reference site had more indicators of
habitat than the other sites (Table 3-1). Some of the species detected at the reference site
were not detected at the other riparian sites, including brown-crested flycatcher and
Bewick’s wren. The brown crested flycatcher and yellow breasted chat are neo-tropical
migrating birds that breed in mature riparian habitats and are indicators of healthy
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riparian habitats. Other species that were indicators of the reference riparian habitat, such
as Bewick’s wren, Gila woodpecker, ladder-backed woodpecker, and song sparrow were
detected in mature restored habitats in the YWW in lower numbers. Northern
mockingbird and verdin were indicators of mature restored riparian habitats, however
these species were detected in all other habitats. No indicator species were evident for the
immature restored and control riparian habitats.

Species Habitat IV p-value
Bewick’s Wren Reference 20.2 0.0002
Brown-Crested Flycatcher Reference 20.2 0.0002
Gila Woodpecker Reference 257 0.0002
Ladder-Backed Woodpecker Reference 28 0.0002
Northern Mockingbird Mature Restored 30.2 (.0002
Song Sparrow Reference 59.9 (.0002
Verdin Mature Restored 33.6 0.0002
Yellow-Breasted Chat Reference 37.8 0.0002

Table 3-1. Significant avifaunal indicator species for riparian habitats for 2007- 2008 (a=0.05). IV=
indicator value, which is the % of perfect indication, based on combining values for relative
abundance and frequency.

Differences in avifaunal richness and relative abundance between 2007 and 2008 were
not conducted since more replicates were added to each habitat type during the 2008
sampling year.

Wetland Habitats

The results from the wetland avifaunal research showed that wetland habitats were
significantly different in species richness (F=5.547, p=0.004) and species relative
abundance (F=7.221, p=0.001) as suggested by the one-way ANOVA (Figures 3-8 and 3-
9). Reference wetland sites had 3.2 times higher species richness than the restored
wetland sites (p=0.003), and did not significantly differ from the control wetland sites
(p=0.515) as indicated by the Tukey HSD analysis (Figure 3-8). However, the Tukey
HSD analysis revealed that the restored and control wetland sites did not significantly
differ in species richness (p=0.077).

The Tukey HSD analysis revealed that control wetland sites had over 2 times higher
avifaunal relative abundance than the restored wetland (p=0.002) and reference wetland
habitats (p=0.005, Figure 3-9). Reference and restored wetland habitats did not differ in
avifaunal relative abundance (p=0.957). The high abundance in the control wetland sites
was due to the high numbers of red winged blackbirds and yellow headed blackbirds
detected, These high numbers were observed primarily at two sites, wetland control 1 and
2, where dense cattail islands located in a backwater channel provide nesting habitat for
these species.
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Figure 3-8. Average wetland avifaunal species richness for three habitat types, including
reference, restored, and control for the combined 2007-2008 data (F=5.547; p=0.004). Error bars
indicate standard error.

Figure 3-9. Average wetland avifaunal species abundance for three habitat types, including
reference, restored, and control for combined 2007-2008 data (F=7.221; p=0.001). Error bars
indicate standard error.

The MRPP analysis indicated that wetland avifaunal composition was significantly
different between the three wetland sites (A=0.0363, and p<0.0001). The pairwise
comparisons concurred with this finding. Since all sites were different from one another
an ordination analysis and graph were not conducted.

The Spearman’s Rho correlation analysis that tested for correlations between avifaunal
richness with vegetation characteristics showed a significant relationship with FHD (r=-
0.272, p=0.047), percent cover at the 1m layer (r=0.295, p=0.03) and the 4m layer (r=-
0.281, p=0.04). Avifaunal abundance showed a significant relationship with FHD
(r=0.268, p=0.05), percent cover at the 1m layer (r=0.309, p=0.023) and the 4m layer
(r=0.288, p=0.035).

16



The indicator species analysis revealed that killdeer were the best indicator species for
the restored wetlands. These birds are primarily affiliated with shoreline habitat, which is
common of the area adjacent to the restored wetlands in the YEW. As habitats mature,
the shoreline habitat is likely to adjust. Red winged blackbirds showed to be the indicator
species for the control wetland sites. Avifauna that was identified as indicators of
reference wetlands includes Clark’s grebe, common yellowthroat, marsh wren, and
Western grebe (Table 3-2). These species are more common to open water and wetland
habitats.

Species Habitat v p-value
Clark's Grebe Reference 246 0.0002
Common Yellowthroat Reference 345 0.0002
Killdeer Restored 227 0.0002
Marsh Wren Reference 29.7 0.0002
Red Winged Blackbird Control 253 0.0008
Western Grebe Reference 319 0.0002

Table 3-2. Significant avifaunal indicator species for wetland habitats (@=0.05) for 2007-2008,
IV= indicator value, which is the % of perfect indication, based on combining values for relative
abundance and frequency.

33 Invertebrate and Avifaunal Relationships
Riparian Habitats

The invertebrate UV samples were removed from the analyses in order to utilize
invertebrates that were potential food sources for avifauna. Invertebrates were separated
into orders, and ground dwelling invertebrates were excluded from the analysis. All
analyses were conducted with avifaunal and invertebrate relative abundance. With all
riparian sites combined, the results of the Spearman’s Rho correlation analysis showed
that hymenoptera were correlated with Bell’s vireo (1=0.214, p=0.043), black phoebe
(r=0.208, p=0.049), yellow breasted chat (r=0.227, p=0.032) and yellow warbler
(r=0.021, p=0.021). Diptera were negatively correlated with brown-crested flycatcher
(r=-0.246, p=0.020). Trichoptera were correlated with common yellowthroat (r=0.287,
p=0.006) and Lucy’s warbler (r=0.303, p=0.004). Hemiptera (r=-0.271, p=0.010) and
homoptera (r=-0.273, p=0.009) were negatively correlated with verdin. Coleoptera were
correlated with Lucy’s warbler (r=0.335, p=0.001).

Wetland Habitats

In the wetland habitats with all sites combined, the results of the Spearman’s Rho
correlation analysis showed that hymenoptera were negatively correlated with black
phoebe (r=-0.342, p=0.011). Homptera were correlated with common yellowthroat
(r=0.278, p=0.042). The hemiptera were highly correlated with willow flycatcher
(r=0.714, p<0.0001) and yellow rumped warbler (r=0.687, p<0.0001). All analyses were
conducted with avifaunal and invertebrate relative abundance.
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3.4 Mammals
Riparian Habitats

The overall MRPP analysis of riparian mammal species revealed that species occurrence
and abundance was not similar between riparian habitat types (A=0.1177, p=0.0004)
during the 2008 research season. However, the pairwise comparison showed that
mammal species occurrence and abundance was similar in reference and immature
restored riparian sites (A=0.0202, p=0.1734), immature and control restored riparian sites
(A=0.0224, p=0.1452), immature restored and agricultural riparian sites (A=0.0395,
p=0.090) (Figure 3-10).
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Figure 3-10. A two-dimensional NMS ordination plot of mammalian species composition in the
five riparian habitat types, including reference, immature restored, mature restored, control and
adjacent agriculture (A=0.1177, p=0.0004).

The one-way ANOVA test revealed that small mammal abundance (F=8.736, p<0.0001)
and richness (F=6.495, p<0.0001) differed among the five riparian habitat types (Figures
3-11 and 3-12). The control sites on an average had 14 times higher abundance than
mature restored sites and 1.3 times higher abundance than reference sites (Figure 3-12).
The Tukey HSD post hoc tests showed that small mammal abundance in immature
restored sites was not significantly different than reference (p=0.470), mature restored
(p=0.308), or agricultural sites (p=0.515). Also, no significant difference was detected
between reference and control sites (p=0.696) or between mature restored and
agricultural sites (p=0.996).

The Tukey HSD post hoc tests showed that small mammal richness in immature restored
sites was not significantly different than any of the other four sites, including reference
(p=0.659), mature restored (p=0.154), control (p=0.537) and adjacent agriculture
(p=0.312). Also, no significant difference in small mammal richness was detected
between reference and control sites (p=1.000) or between mature restored and
agricultural sites (p=0.995).
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Figure 3-11. Average riparian small mammal abundance for five habitat types, including
reference, mature restored, immature restored, control, and adjacent agriculture (F=8.736,
p<0.0001). Error bars indicate standard error.

Figure 3-12. Average riparian small mammal species richness for five habitat types, including
reference, mature restored, immature restored, control, and agriculture (F=6.495, p<0.0001). Error
bars indicate standard error.

The correlation analysis showed a significant relationship between TVV and small
mammal abundance (r=0.447, p<0.0001, n=60, Figure 3-13) and FHD and small mammal
abundance (r=0.318, p=0.013, n=60) in the riparian sites. A relationship between
mammal richness and the above mentioned factors was not tested due to the minimal
numbers of mammal species detected.
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Figure 3-13. Relationship between average small mammal abundance and total vegetation volume
at the five riparian habitat types, including reference, mature restored, immature restored, control,
and agriculture (1=0.447, p<0.0001, n=60).

Cactus mice had the highest average abundance of all species in the riparian sites for the
2008 research season, with the exception of the agricultural sites (Figure 3-14). House
mice had the highest average abundance in the agricultural sites. The reference and
control sites had the highest average abundance of cactus mice, with over 4 times higher
than desert pocket mice in the reference sites and 2.5 times higher than American deer
mice in the control sites. A list of all large and small mammals detected in the riparian
sites can be found in Appendix M.
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Figure 3-14. Average mammal species abundance for the 2008 research season in the riparian
reference, mature restored, immature restored, control, and agriculture sites in the Yuma East
Wetlands and Bill Williams National Wildlife Refuge. Error bars indicate standard error,
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Wetland Habitats

The overall MRPP analysis for wetland mammal species revealed that species occurrence
and abundance was significantly different between habitat types (A=0.0657, p=0.0008)
during the 2008 research season. However, the pairwise comparison showed that restored
and control wetland sites were similar (A=0.023, p=0.1186, Figure 3-15).
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Figure 3-15. A two-dimensional NMS ordination plot of mammalian species composition in the
three wetland habitat types, including reference, restored, and control (A=0.0657, p=0.0008).

The one-way ANOVA test revealed that small mammal abundance (F=7.061, p=0.003)
and richness (F=6.564, p=0.004) differed among the three wetland habitat types (Figures
3-16 and 3-17). The Tukey HSD post hoc tests showed that small mammal abundance in
the control wetland sites was not significantly different than reference (p=0.210) or
restored sties (p=0.122). However, small mammal abundance was 4 times higher at the
reference sites as compared to the restored sites (p=0.002, Figure 3-17).

The Tukey HSD post hoc tests showed that small mammal richness in the control sites
was not significantly different from the reference sites (p=0.311) or the restored sites
(p=0.101). However, small mammal richness was 2 times higher at the reference sites as
compared to the restored sites (p=0.002, Figure 3-16).
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Figure 3-16. Average wetland small mammal abundance for three habitat types, including
reference, restored, and control (F=7.061, p=0.003). Error bars indicate standard error.

Figure 3-17. Average wetland small mammal species richness for three habitat types, including
reference, restored, and control (F=6.564, p=0.004). Error bars indicate standard error.

The correlation analysis did not show a significant relationship between small mammal
abundance and TVV (r=0.182, p=0.144) or FHD (r=0.198, p=0.124). A relationship
between mammal richness and the above mentioned factors was not tested due to the
minimal numbers of mammal species detected.

Cactus mice had the highest average abundance in the reference wetland sites, with 2.3
times higher average abundance than house mice (Figure 3-18). American deer mice had
the highest average abundance in the control and restored sites, with over 3 times higher
average abundance than cactus mice in the control sites and 2 times higher average
abundance than house mice in the restored wetland sites. Two juvenile spotted skunks
were caught in the traps at the reference wetland sites, however they were not processed
for morphological characteristics. Two hispid cotton rats were detected in the control
wetland site in the Yuma East Wetlands, which was most likely the Yuma subspecies
(Subspecies: eremicus) based on the location. This subspecies is of interest, because their
current distribution is unknown. Their preferred habitat is native wetland species such
cattail, bulrush and phragmites. Since their habitat has been degraded and exterminated in
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many areas, it is of interest to see if this species has occupied other habitats or moved to
habitats that they did not previously occupy. A list of all large and small mammals
detected in the wetland sites can be found in Appendix M.
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 Restored

® Control

Figure 3-18. Average mammal species abundance for the 2008 research season in the wetland
reference, restored, and control sites in the Yuma East Wetlands and Bill Williams National
Wildlife Refuge. Error bars indicate standard error,

3.5 Herpetofauna

Data reported are for riparian and wetland sampling sites. During spring sampling no
herpetofauna (herps) were captured in arrays installed at Adjacent Agriculture sampling
sites. During fall sampling periods (October and November sampling) Adjacent
Agriculture_sites were not sampled because the fields had been recently tilled and
harvesting activities prevented the installment of the arrays. Therefore the adjacent
agriculture results were not utilized in the analyses.

Eleven species of herpetofauna were captured at the sampling sites, with several other
species observed near the arrays (Appendix N). Five lizard species captured in arrays
included Western Whiptail (Aspidoscelis tigris), Side-blotched lizard (Uta stansburiana),
Long-tailed Brush Lizard (Urosaurus graciosus), Tree Lizard (Urosaurus ornatus) and
Desert Spiny Lizard (Sceloporus magister). One additional species was observed near
arrays at Bill Williams River National Wildlife Refuge (BWRNWR), but not captured in
arrays. Zebra-tailed Lizards (Callisaurus draconoides) were observed in the desert gravel
flats between the BWRNWR road and the arrays, which were located in the cattail
adjacent to the Bill Williams River (reference wetland). The three species of snakes
captured in arrays were all from the matured restored sampling sites at the Yuma West
Wetlands where California Kingsnake (Lampropeltis getula), Western Threadsnake
(Leptotyphlops  humilis) and Long-nosed Snake (Rhinocheilus lecontei) were
encountered. A restoration worker in the Yuma East Wetlands also brought in a Western
Threadsnake incidentally captured on-site (in his shirt), and workers reported sighting a
rattlesnake, likely a Western Diamondback (Crotalus atrox) at the Yuma East Wetlands
as well. Amphibians captured in buckets included three toad species; Woodhouse’s Toad
(Bufo woodhousei) at an immature restored riparian site in the Yuma East Wetlands and
at the reference riparian sites at BWRNWR, Red-spotted toad (Bufo punctatus) at
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reference riparian and reference wetland sites, and an Arizona Toad (Bufo microscaphus)
at a reference riparian site. Two other amphibian species were heard and observed:;
Bullfrogs (Rana catesbeiana) at the Yuma West Wetlands were heard calling and
tadpoles were observed in the wetland and a Rio Grande Leopard Frog (Rana
berlandeiri) was observed at the Yuma East Wetlands. Neither of these frogs are native
species. Among the above captures, more than three quarters (76%) were in riparian
versus wetland (24%) habitats (Figure 3-19).
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Figure 3-19. Herptefauana captures in riparian versus wetland habitats pooled for all sites and
seasons sampled during the 2008 season.

Herp capture rates were dominated by five lizard species (95% of total captures), so
many of the data presented below are limited to these common lizards. Lizard capture
rates were highest during May and October, lower during April, and lowest during the
November sampling period (Figure 3-20).
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Figure 3-20. Lizard captures by sampling period (month) pooled for all sites sampled during the
2008 season.

During spring sampling adult and sub-adult lizards were captured almost exclusively in
both riparian and wetland areas, while during fall sampling juvenile and hatchling lizards
were more abundant (Appendix O), particularly for the abundant Side-blotched Lizard
and the less common Long-tailed brush lizard. During the November sampling period,
36% of Side-blotched lizards and 50% of Long-tailed Brush lizards captured belonged to
either the juvenile or hatchling age class. The juvenile age class was most abundant
(82%) among Spiny Lizards captured during all seasons. Among the few Tree Lizard
captures all were adults. No hatchling Western Whiptails were captured, but a few
juveniles were captured during fall sampling periods.

Riparian Habitats

All eleven herp species captured at study sites during the course of the study were present
in arrays in riparian sites (Figure 3-21). Among the common lizard species, Side-
blotched lizards were the most abundant in all seasons, but least common late in the year,
during November. Western Whiptails were most abundant during spring sampling, and
the congeneric Long-tailed Brush Lizards and Tree Lizards (although capture rates were
low relative to the two above species) were most abundant during October sampling,
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Figure 3-21. Herpetofauna captures pooled for riparian habitats with seasons sampled displayed as
different colors in the bars, during the 2008 season. The values on the ordinate are identical to
those in Figure 3-10, for comparative purposes.

A MRPP analysis of riparian herp species revealed that species occurrence and
abundance were similar between the four riparian habitat types during the 2008 research
season (A=0.0536, p=0.0211, Figure 3-22). The pairwise comparison showed that all
sites were similar with the exception of reference and control riparian sites (A=0.0867,
p=0.01) and reference and mature restored riparian sites (A=0.079, p=0.01).
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Figure 3-22. A two-dimensional NMS ordination plot of herpetofaunal species composition in the
four riparian habitat types, including reference, immature restored, mature restored and control
(A=0.0536, p=0.0211).

The one-way ANOVA test revealed that herp abundance (F=5.059, p<0.002) and
richness (F=6.995, p<0.0001) differed among the five riparian habitat types (Figures 3-23
and 3-24). The control and mature restored sites on an average had more than double the
abundance of reference sites and half again the abundance of immature restored sites.
(Figure 3-24). The Tukey HSD post hoc tests showed that herp abundance in immature
restored sites was not significantly different than reference (p=0.880), mature restored
(p=0.880), control (p=0.647) or agricultural sites (p=0.515). Also, no significant
difference was detected between reference and control sites (p=0.156) but there was a
difference between mature restored and agricultural sites (p=0.004) and between control
and agricultural sites (p=0.002).

The Tukey HSD post hoc tests showed that herp richness in immature restored sites was
not significantly different than reference (p=0.941), mature restored (p=0.332), control
(p=0.676), but was different that adjacent agriculture (p=0.47). Other significant
differences in small mammal richness were detected between agricultural and control
sites (p=0.001) and agricultural and mature restored (p<0.0001) sites.
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Figure 3-23. Average riparian herpetofaunal abundance for five habitat types, including reference,
mature restored, immature restored, control, and adjacent agriculture (F=5.059, p<0.002). Error
bars indicate standard error.

Figure 3-24. Average riparian herpetofaunal species richness for five habitat types, including
reference, mature restored, immature restored, control, and agriculture (F=6.995, p<0.0001). Error
bars indicate standard error.

The correlation analysis did not show a significant relationship between herp abundance
and TVV (r=0.109, p=0.463, n=48) or FHD (r=0.227, p=0.121, n=48). Neither did the
correlation analysis show a significant relationship between herp richness and TVV
(r=0.214, p=0.143, n=48) or FHD (r=0.082, p=0.581, n=48).

Wetland Habitats

Seven of the eleven herp species found at sites during the course of the study were
present in arrays in wetland sites (Figure 3-25). While Side-blotched lizards were
represented across all seasons, Western Whiptails were most abundant at wetland sites
overall (48% of captures), and were the most abundant species during May sampling.
Western Whiptails and Side-blotched lizards combined accounted for 88% of all captures
at wetland sites.
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Figure 3-25. Herp captures pooled for wetland habitats with seasons sampled displayed as
different colors in the bars, during the 2008 season.

A MRPP analysis of wetland herp species revealed that species occurrence and
abundance were similar between the three wetland habitat types during the 2008 research
season (A=0.05, p=0.075, Figure 3-26). The pairwise comparison confirmed this
similarity showing that all wetland sites were similar.
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Figure 3-26. A two-dimensional NMS ordination plot of herpetofaunal species composition in the
four riparian habitat types, including reference, immature restored, mature restored and control
(A=0.05, p=0.075).

In concurrence with the MRPP analysis revealing the similarity between wetland habitat
type species occurrence and abundance, the one-way ANOVA test revealed that herp
abundance (F=1.198, p=0.315) and richness (F=1.367, p=0. 269) did not differ among the
three wetland habitat types (Figures 3-27 and 3-28). The Tukey HSD post hoc tests
showed that herp abundance in the control wetland sites was not significantly different
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than reference (p=0.608) or restored sites (p=0.289), and that reference and restored sites
did not differ (p=0.835). However, herp abundance was 2.6 times higher at the control
sites as compared to the restored sites, even though this was not statistically significant.

The Tukey HSD post hoc tests showed that herp richness in the control sites was not
significantly different from the reference sites (p=0.400) or the restored sites (p=0.291)
and that herp richness in reference sites was not significantly different from restored sites
(p=0.974).

Figure 3-27. Average wetland herpetofaunal abundance for three habitat types, including
reference, restored, and control (F=1.198, p=0.315). Error bars indicate standard error.

Figure 3-28. Average wetland herpetofaunal species richness for three habitat types, including
reference, restored, and control (F=1.367, p=0. 269). Error bars indicate standard error.

The correlation analysis did not show a significant relationship between herp abundance
and TVV (r=-0.077, p=0.654, n=36) or FHD (r=0.280, p=0.098, n=36). Neither did the
correlation analysis show a significant relationship between herp richness and TVV (r=-
0.098, p=0.570, n=36) or FHD (r=0.313, p=0.063, n=36).

3.6  Vegetation

Habitat Mapping

The results for the habitat mapping at each site are located in the following table.
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Site Habitat Total Hectares
Reference Riparian Cottonwood/Willow/ Tamarisk 2.01
River 0.27
CIliff 0.03
Restored Immature Riparian ~ Cottonwood/Willow/ Mesquite 1.61
Phragmites 0.1
Road 0.1
Palo Verde/Ironwood 0.16
Mesquite/Arrowweed 0.17
Arrowweed 0.06
Restored Mature Riparian Cottonwood/Willow/ Mesquite 1.71
Phragmites 0.18
Trail 0.04
Open 0.22
Channel 0.06
Marsh 0.04
Control Riparian Tamarisk 1.74
Phragmites 0.32
River 0.07
Adjacent Agriculture Alfalfa 1.45
Wheat 0.76
Road 0.18
Reference Wetland Cattail 1.1
Marsh Fleabane 0.01
Tamarisk 0.06
Water 1.13
Restored Wetland California Bulrush 0.94
Inland Saltgrass (.33
Sprangletop 0.13
Restored Wetland Cottonwood/Willow 0.26
Phragmites 0.14
Water 0.05
Control Wetland Cattail 0.85
Tamarisk 0.34
Phragmites 0.27
Walter 0.93
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Table 3-3. Total hectares for the different habitat types in each of the eight research sites,
including reference riparian, restored immature riparian, restored mature riparian, control riparian,
adjacent agriculture, reference wetland, restored wetland, and control wetland sites.

Riparian Habitats

Total vegetation volume was significantly different for the five riparian sites as indicated
by the one-way ANOVA test (F=5.919, p=0.010, Figure 3-29). The Tukey HSD test
revealed that TVV in the agricultural sites was significantly different from the reference
riparian (p=0.007) and control sites (p=0.045). However, with the exception of the
agricultural sites, there was no significant difference in TVV between the riparian sites.
Vegetation volume was only measured up to 6m in height, therefore the total vegetation
volume of the tall canopy trees in the reference and mature restored riparian sites was not
represented. This included many of the tall canopy native cottonwood and Goodding
willow trees. Tamarisk showed the highest total vegetation volume for the reference sites
with TVV=1.05. Goodding willow and cottonwood had the next highest TVV at the
reference riparian sites, TVV= 0.72 and 0.2 respectively. Goodding willow and
cottonwood was noted as the canopy above 6 m in 68% of points surveyed for total
vegetation volume. In the restored mature riparian sites, Goodding willow, cottonwood
and phragmites had the highest total vegetation volume, TVV= 0.25, 0.19 and 0.19
respectively. Cottonwood, phragmites and arrowweed had the highest total vegetation
volume in the immature restored riparian sites, with TVV= 0.26, 0.20, and 0.17
respectively. Tamarisk had the highest TVV in the control riparian sites (TVV= 1.19) and
alfalfa had the highest TVV in the adjacent agriculture sites (TVV= 0.28).

Figure 3-29. Average Total vegetation volume (TVV) for reference, restored mature, restored
immature, and control riparian sites and adjacent agriculture sites at the Yuma East and West
Wetlands and Bill Williams National Wildlife Refuge. Error bars indicate standard error.

There was no significant difference in foliar height diversity (FHD) among the riparian
sites (F=2.710, p=0.115, Figure 3-30). Adjacent agriculture was removed from the
analysis because all the diversity at these sites occurred within the 0-1 m layer, therefore
the FHD was 0. Foliar height diversity measures the vertical habitat diversity, where the
proportion of foliage density is measured in each stratum or, in this study, every meter
section, and the diversity of foliar density is calculated using the Shannon Index (H”).
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Figure 3-30. Average Foliar Height Diversity (FDH, H’) for reference, restored mature, restored
immature, and control riparian sites and adjacent agriculture sites at the Yuma East and West
Wetlands and Bill Williams National Wildlife Refuge. Error bars indicate standard error.

Habitats were identified in the different cover classes including: herbaceous, shrub,
medium canopy and tall canopy. Within these cover classes vegetation, duft, woody
debris, and open water were considered different habitat types since different wildlife
species take advantage of these different habitat types. Reference and restored mature
riparian sites had similar habitat diversities, while the immature restored and control
riparian sites had similar habitat diversity (Figure 3-31). Adjacent agriculture showed the
lowest habitat diversity. Vegetation species diversity was highest in restored mature and
immature riparian sites (Figure 3-32). The control and agricultural sites were similar in
species diversity.
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Figure 3-31. Habitat Diversity (H’} for reference, restored mature, restored immature, and control
riparian sites and adjacent agriculture sites at the Yuma East and West Wetlands and Bill Williams
National Wildlife Refuge.

The immature restored riparian sites had the highest species diversity of the riparian sites.
These habitats were planted with a variety of native species, including riparian species
such as cottonwood, willow, and mesquite. Also, in areas where the depth to water was
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deep, other more drought tolerant species such as ironwood and palo verde were planted,
which contributed to the high species diversity. These areas were naturally colonized by
other native species such as salt heliotrope, western sea purslane and arrowweed. The
restored mature sites were planted with cottonwood, willow and mesquite, and also had
the natural colonization of native species. This contributed to the high species diversity of
this site. The riparian area at the reference site in Bill Williams NWR primarily consisted
of cottonwood, Goodding willow and tamarisk. The more upland species such as
mesquite and palo verde grew on the edge of the riparian area and was not detected in the
surveys. The control sites primarily consisted of a monoculture of tamarisk and the
agricultural sites were primarily the crop that was planted, alfalfa or wheat, with some
invading weeds.
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Figure 3-32. Vegetation Species Diversity (H”) for reference, restored mature, restored immature,
and control riparian sites and adjacent agriculture sites at the Yuma East and West Wetlands and
Bill Williams National Wildlife Refuge.

Percent vegetation cover was calculated for each meter layer separately. For each riparian
habitat type, with the exception of the restored mature and restored immature riparian
sites, the 0 meter layer (0-1 meter) had the highest percent vegetation cover. The
vegetation cover in the reference riparian at the 0 meter layer was 41%, for control
riparian 65%, and for adjacent agriculture 19%. The restored mature sites had the highest
cover in the 1 meter layer (1- 2 meter) at 29%, and the immature restored riparian had the
highest cover in the 3 meter layer (3-4 meter) at 48%. Overall the reference riparian
habitat had the highest cover for each of the 6 meter layers. However, the control riparian
sites had the highest cover in the 0- 2 meter layers, which were 65%, 57%, and 46% for
the three sites surveyed.

Wetland Habitats

Total vegetation volume was not significantly different between the three wetland sites
(F=2.466, p=0.165, Figure 3-33). Cattail (TVV=0.833) and phragmites (TVV=0.78) had
the highest total vegetation volume of any species in the control wetland sites, however
tamarisk had the third highest total vegetation volume of 0.29. California bulrush had the
highest total vegetation volume (TVV=0.85) of all vegetation species in the restored
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wetland sites, and cattail had the highest total vegetation volume in the reference sites
(TVV=L1.90).

Figure 3-33. Average Total vegetation volume (TVV) for reference, restored, and control wetland
sites at the Yuma East Wetlands and Bill Williams National Wildlife Refuge. Error bars indicate
standard error.

The foliar height diversity was significantly different for the three wetland sites
(F=15.671, p=0.004, Figure 3-34). The Tukey HSD test revealed that the restored habitats
and the control habitat had significantly different FHD (p=0.003). The high foliar height
diversity observed in the control wetland sites was primarily due to the high growing
tamarisk and phragmites that provided a diverse canopy of vegetation. Cattail primarily
dominated the vegetation in the reference wetland sites, and was not observed growing
over 3m in height. The restored wetland sites were dominated by lower lying vegetation
such as native California bulrush and other native wetland species, which contributed to
the lower foliar height diversity.

Figure 3-34. Average Foliar Height Diversity (FDH, ) for reference, restored and control
wetland sites at the Yuma East Wetlands and Bill Williams National Wildlife Refuge. Error bars
signify standard error.

The restored and control wetland sites had similar vegetation species diversity of the
wetland sites (Figure 3-35). The restored wetland sites were planted with a variety of
native wetland species, including California bulrush, threesquare bulrush and hardstem
bulrush. Also, native weedy species such as Mexican sprangletop invaded the sites and
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the adjacent native riparian habitat adds to the species diversity in the restored sites.
Control wetland sites were a mix of native and non-native wetland and riparian species
that contributed to the high species diversity. The high species diversity in the control
wetland sites was contributed to the adjacent non-native riparian habitat, and invasive
weedy species such as phragmites and tamarisk. The reference habitat was primarily
comprised of a monoculture of cattail with a small density of marsh fleabane. The
reference habitat had burned in 2007, and the existing tamarisk present in the wetland had
not recolonized the site.

Reference Restored Control

Habitat Type

Figure 3-35. Vegetation Species Diversity (H’) for reference, restored, and control wetland sites at
the Yuma East Wetlands and Bill Williams National Wildlife Refuge.

The control wetland sites had the highest habitat diversity (Figure 3-36). Again this was
contributed by the multiple herb, shrub and tree species present at the site. The reference
and the restored sites were primarily comprised herbaceous and shrub species and water
habitats. This is further illuminated by the percent vegetation cover in each habitat.
Percent cover in the control sites was measured up to 2% in the 5-6 meter layer, where
the reference and restored habitats did not have vegetation reach to this height. The
highest percent cover for the reference and restored wetland sites was in the 0-1 meter
layer, 42% and 58% respectively, and percent cover declined in the higher meter layers.
For the control wetland sites, the 0-1 meter layer had only 29% cover.
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Figure 3-36. Habitat Diversity (H’) for reference, restored and control wetland sites at the Yuma
East Wetlands and Bill Williams National Wildlife Refuge.

4.0 Conclusions and Recommendations

4.1 Project Conclusions
Invertebrates

The MRPP analysis indicated that all riparian sites had similar species occurrence and
abundance with the exception of reference and adjacent agricultural sites and control and
agricultural sites. While this data suggests that mature and immature restored sites are
similar to reference sites, it also suggests that control sites are similar to reference sites.
Therefore, no conclusive evidence indicates that restored habitats are beginning to mimic
the invertebrate species composition observed in the reference sites over the control sites.
Despite the similarity of the invertebrate species composition within the riparian habitats,
there were a few species that were only collected in the reference sites and mature
restored riparian sites, including Hetaerina Americana (Odonata), Dannus gilippus
strigosus and Forbesia perlaeta (Lepidoptera). While these species are not rare, D. g
strigosus and F. perlaeta have a limited range including the southwest and Arizona and
California respectively. On the contrary to the riparian sites the MRPP analysis for the
wetland sites indicated that all sites had significantly different species occurrence and
abundance. Also, two species that were only collected in the reference and restored
wetland sites were Homorthodes perturba and Lygropia octonalis. Again, these species
are not rare, however their range is limited to the southwest and Mexico.

The results indicate that no difference occurred in invertebrate community richness and
abundance for riparian or wetland sites during the 2007 and 2008 combined research
seasons. The lack of significant difference in both invertebrate richness and abundance in
the wetland and restoration sites may be due to sampling discrepancy. Since high
abundances of invertebrates were collected at the sites, numbers were often estimated and
put into the abundance categories described above in the methods. The mid-point of each
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of these categories was used for the abundance calculations. Therefore, some individuals
may have been over represented and other under representative.

While these initial results indicate that restored sites do not mimic the reference sites,
further identification of invertebrates to the species taxonomic level may reveal the
presence of sensitive or indicator species present in restored habitats. All invertebrates
were identified to the Family level, and the lack of time and available funding prevented
the further identification of many species. Also, many of the Diptera and Hymenoptera
may have not been described. Other studies have shown that invertebrates quickly
respond to habitat restoration treatments in other habitats, including ponderosa pine
forests (Waltz and Covington 2004); an Australian forest (Moir et al. 2005), and a
riparian woodland (Williams 1993). Many of these studies, however, focused on the
recovery of one order of invertebrate in the restored habitat including butterflies
(Lepidoptera) in ponderosa pine forests and true bugs (Hemipteran) in the Australian
forest. The study conducted in the riparian woodland investigated the entire invertebrate
community, however sampling was limited to collecting invertebrates using pan trapping
and sweep sampling of dominant plants {Williams 1993).

Invertebrate richness and abundance was dominated by 30%-60% of flies (Diptera) in
both riparian and wetland habitats. This order constitutes one of the largest orders of
insects, and they are almost always found in high abundances (Borrer et al. 1989). Also,
flies run the gamut of functional groups, including scavengers, herbivores, predators,
bloodsuckers, parasites, and pollinators. In riparian sites, bees, wasps, and ants
{(Hymenoptera) had a high species richness and abundance. Hymenoptera are beneficial
to native vegetation and agricultural crops as pollinators. They help promote recruitment
of native species and are elemental in the sustainability in many crops. Moths and
butterflies (Lepidoptera) and beetles (Coleoptera) had also high species richness and
abundance in all riparian sites. Lepidoptera are herbivores and are often agricultural
pests, however many species of butterfly are sensitive to habitat change and are of
concern. The high abundances detected in beetles were primarily due to high densities of
the family Staphalinidae. This family is a tiny pest that occurs in high numbers near wet
sites.

Avifauna

The combined avifaunal data from 2007- 2008 showed that avifaunal composition was
significantly different among all sites in both the riparian habitats. This result was
consistent with the findings from the 2007 and 2008 Annual Reports that looked at each
year individually. Avifaunal species richness and abundance was also significantly
different between riparian and wetland sites for the combined 2007-2008 season. Within
the riparian habitats, the control and immature restored sites had similar species richness
and relative abundance. Also, the immature and mature restored sites had similar
avifaunal species richness. This result indicates that the restored sites are not yet
providing preferred habitat to a high richness of species over the surrounding control
areas. Also, that restored sites are not yet mimicking reference habitats in species
richness and relative abundance. We suspect that as the restored sites continue to flourish,
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a greater diversity of species will prefer its use for nesting and foraging over the
surrounding control habitats.

Despite the similarities in avifaunal richness between restored and control sites, more
sensitive species and species of concern are utilizing the restored habitats over the control
habitats. Willow flycatcher use of mature restored sites for stop-over habitat during
migration has increased. They were not observed breeding at the site. Yellow-billed
cuckoos were detected using the immature restored sites in the Yuma East Wetlands
during the breeding season, however no nests were detected. This may indicate that
immature areas are becoming more established with diverse vegetation structure that is
habitat for sensitive species. As this habitat matures it will be important to continue
monitoring it to detect the recovery of these avifaunal species. Since the immature
riparian sites are not adjacent to residential areas and are proposed for limited access,
species sensitive to human contact may return to these areas.

The restored mature riparian sites still lack some of the riparian indicator species such as
the brown crested flycatcher and Bewick’s wren. However, other riparian indicator
species such as the Gila woodpeckers, ladder-backed woodpeckers, yellow breasted chat,
song sparrow also occurred in the restored mature riparian habitat in smaller numbers. All
these species are commonly associated with the cottonwood-willow riparian habitat along
the lower Colorado River (Rosenberg et al. 1991). Northern mockingbird and verdin were
indicators of the restored mature riparian habitat. Northern mockingbirds are not
specialist species and are common in developed and disturbed areas. The Yuma West
Wetlands is located adjacent to a developed neighborhood and park area, where both
Northern mockingbirds occur. Verdins occur only in the southwestern desert areas. These
species were found nesting and foraging in the mesquites planted within the restored
sites, which is typical nesting habitat for this species (Webster 1999). Although verdins
were detected at the reference riparian habitats, they may not have been as abundant since
the detection areas typically did not include the mesquite habitat.

Agricultural sites had lower average avifaunal abundance and richness than the other
riparian habitats. The species most indicative of the agricultural sites was the red-winged
blackbird. During the breeding season, red-winged blackbirds nest in large colonies and
are strongly associated with emergent vegetation, riparian areas, and irrigated agricultural
lands (Clark 2005). Due to the decimation of the majority of Arizona’s natural riparian
and wetland habitats due to water diversion, damming, ground water pumping and
agricultural development, red-winged blackbirds have been able to adapt to the existing
conditions of landscape and thereby utilizing irrigated agricultural lands for nesting,
roosting, and foraging sites (Clark 2005). Price et al. (1995) revealed that the highest
abundance of breeding blackbirds in Arizona was encountered in the heavily farmed
lower Colorado and Gila River valleys. In the YEW, red winged blackbirds utilized the
agricultural sites for foraging and not nesting. This was likely due to the rapid cultivation
and harvesting of the alfalfa and wheat grown on the agricultural fields. As wetland and
riparian restoration expands and creates healthy, native habitats, it is suspected that the
red-winged blackbirds will return to utilize these habitats for breeding, roosting, and
foraging.
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Reference wetland sites had higher species richness than restored and control wetland
sites, and restored and control wetlands had similar species richness. This indicates that
restored wetland sites may not be providing preferred habitat to a high richness of species
over the surrounding control areas. However, many of the species detected in the control
wetland habitat were more affiliated with the surrounding riparian area and not in the
wetland. These species include ash-throated flycatcher, brown-headed cowbird, mourning
dove, verdin, and yellow rumped warblers. The restored wetland sites have immature
restored riparian areas swrrounding the habitat, which did not host a high richness of
avifaunal species.

The indicator species analysis revealed that Clark’s grebe, common yellowthroat, marsh
wren, and Western grebe were the best indicators for reference wetlands. These are all
species affiliated with open water and wetland habitats. Killdeer were the best indicator
species for the restored wetlands. These birds are primarily affiliated with shoreline
habitat, which 1s common of the area adjacent to the restored wetlands in the YEW. As
habitats mature, the shoreline habitat is likely to adjust. Red winged blackbirds showed to
be the best indicator species for the control wetland sites.

Control wetland sites had a significantly higher avifaunal abundance than the restored or
reference sites. The high abundance detected in the control wetland sites was primarily
due to the high numbers of red winged blackbirds and yellow headed blackbirds. These
high numbers were observed in primarily two sites, wetland control 1 and 2. These two
sites have large cattail islands located in a backwater site, which is protected from
predators and other disturbances. During the breeding season, over 100 birds were
detected at each of the sites. As discussed above red-winged blackbirds nest in large
colonies, so it is not surprising to have higher abundances in the control wetlands.

Although avifaunal richness was similar to the control wetland sites, species of concern,
including Yuma clapper rail, Virginia rail, least bittern and long-billed savannah sparrow
were detected using the restored habitat over the control habitat. This indicates that there
is a higher habitat quality in the restored wetland habitats. Yuma clapper rails are a
federally listed endangered species, which occurs in salt and freshwater cattail and
bulrush marshes with low stem densities and little residual vegetation (Conway et al.
1993). The marshes located along the lower Colorado River are the only freshwater
marshes where Yuma clapper rail exists. Black rails are federally listed as endangered in
Mexico and are of threatened status in Arizona and California. This species does not
occur outside of emergent marshes, and prefers low-lying threesquare bulrush with
shallow water (Eddleman et al. 1994). Both the Yuma clapper rail and black rail are both
species of high conservation priority, and by recovering these species in the restored
wetlands is a great accomplishment. As the wetlands mature and expand due to future
restoration efforts, it is expected that these marsh bird populations will increase.

Invertebrate and Avifaunal Species Relationships

Hymenoptera were correlated with Bell’s vireo, black phoebe, yellow-breasted chat and
yellow warbler in the riparian wetland sites. Yellow-breasted chat, yellow warbler and
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Bell’s vireo primarily occurred in the reference habitats at BWRNWR, although few
Bell’s vireos occurred in the mature restored habitats. These species prefer habitats
higher up in the canopy of cottonwood, willow and mesquite trees. Invertebrates were
collected during the avifauna were breeding and the trees were flowering, which may
have brought hymenoptera, primarily pollinators, into the canopy. Black phoebes ofien
perch on low lying vegetation and catch flying invertebrates, so it is likely that the
relationship between black phoebes and hymenoptera was by chance. Black phoebes may
have been catching flying invertebrates near pollinating plants that were attracting
hymenoptera. Diptera were negatively correlated with the brown-crested flycatcher.
These flycatchers often glean for invertebrates on branches of trees, however they also
catch flying invertebrates. The negative relationship of these species may be accounted
by the difference in location of these species. Brown crested flycatchers remain high in
the cottonwood and willow canopy and higher densities of diptera may be closer to the
ground near water. Hemipterans and homopterans were negatively correlated with
verdins. Verdins primarily east spiders and fruit berries (Ehrlich et al. 1988), and may be
negatively correlated with these invertebrate orders due to difference in habitat
preference. Homopterans and hemipterans were primarily abundant in agricultural areas,
where verdins occurred in restored and control habitats. Coleoptera were correlated with
Lucy’s warbler, which may be due to the high densities of the small staphylinidae beetle.
Lucy’s warbler is entirely insectivorous.

In the wetland areas, hymenoptera showed to be negatively correlated to black phoebe.
This result is contrary to what was detected in the riparian habitats, where a positive
correlation was detected. This indicates that black phoebes are feeding on different
species in the different habitats. Homoptera were correlated with common yellowthroat,
Common yellowthroat often gleans from the ground and may have been harvesting
homoptera off the grass within the wetland sites. Hemiptera showed to be highly
correlated to willow flycatcher and yellow rumped warbler. The high correlation of these
species may be due to the low abundance of hemipterans detected, where the three
hemipterans were detected high abundances of the two bird species were located.

Mammals

Mammal abundance in the control riparian sites was on average 14 times higher than
mature restored sites and 1.3 times higher than reference sites. However, no significant
difference in mammal abundance was detected between the reference and control sites.
The significant relationship between small mammal abundance and total vegetation
volume indicates that small mammals prefer more dense and productive habitats,
Although no significant difference was detected between TVV and the riparian habitat
types, with the exception of adjacent agriculture, the control sites had consistently dense
under-story vegetation. Control riparian habitats were dominated by tamarisk and
phragmites, which often promoted a dense leaf litter. In one of the control sites traps were
placed along the edge of the tamarisk canopy and within thick phragmites litter, which
often harbored a high density of small mammals. The phragmites under-story in the
mature restored sites was periodically maintained, and therefore a dense litter layer did
not exist. The immature restored sites also did not have the mature canopy to deposit a
dense litter layer, and the sites were maintained to remove invasive phragmites and
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arrowweed. The reference sites had a diverse under-story of litter and woody debris that
may have provided sufficient habitat structure for small mammals,

Restored wetland sites had significantly lower average mammal abundance than the
control and reference sites. This may have been due to the inundated conditions occurring
at the site during the sampling periods. Both the control and reference sites were
primarily dry when the traps were placed, however the restored wetlands, dominated by
California bulrush, were continuously inundated during the surveys. Therefore, the traps
were placed adjacent to the wetlands in inland saltgrass. While inland saltgrass is a dense
growing grass, it does not grow very tall and does not provide over-story cover. Also, the
restored habitats were recently created and disturbed through the restoration process,
which may have caused many small mammals to leave the site and seek more suitable
habitat, Re-immigration of small mammal species into the restored habitats may take
time, which warrants future study to detect these species.

Cactus mice were the most abundant species captured in all the riparian sites, with the
exception of agricultural sites, and in the reference wetland site. This species is usually
affiliated with cactus, creosote, wood piles, rocks and rocky slopes, chaparral and sandy
flats (Hoffimeister 1986). However, cactus mice often replace American deer mice in
habitats that they do not occur, including riparian woodlands. The ranges of these two
species overlap in Yuma and at Bill Williams NWR, and both species were captured in
all the riparian and wetland habitats. Desert pocket mice were also captured at all the
riparian sites and all wetland sites with the exception of the restored wetland sites. This
species has been found in high densities in riparian woodlands and tamarisk along the
Colorado River (Stamp and Ohmart 1979). White-throated woodrats and Western harvest
mice thrive in a variety of habitats. Western harvest mice prefer habitats with adequate
cover, preferably grasses, and usually occur along streams and rivers where soil is moist
{Hoffmeister 1986). Ohmart et al. 1988 found that white-throated woodrats occurred
along the Colorado River in riparian habitats closer to the river with greater foliage
density and diversity. This may be the reason why white-throated woodrats were detected
in all wetland habitats and reference and control riparian habitats. The immature and
mature riparian habitats had lower foliage density, which may be why this species was
not detected in these habitats. Desert woodrats occur in the same habitats as the white-
throated woodrats, often occurring at the base of a rocky slope (Hoffmeister 1986). The
single individual of this species was captured in the reference wetland habitat that is close
to the base of a rocky slope.

House mice were captured in the reference, immature and agricultural riparian sites and
reference and restored wetland sites. The Yuma East Wetlands are on the edge of the city
of Yuma, which is typically where this species occurs. This species often occurs adjacent
to agricultural fields, man-made dumps or edge of towns (Hoffineister 1986). However,
the detection of this species in the reference riparian and wetland sites indicates how well
it is capable of dispersing to new habitats. Ohmart et al. (1988) detected house mice in
riparian habitats along the Colorado River. Spotted skunks are also abundant in a variety
of riparian habitats. This species likely occurs in more habitats than the reference wetland
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habitat at the Bill Williams NWR, since they are typically not caught in small mammal
traps.

Two hispid cotton rats were captured in the control wetland habitat. These individuals
were most likely the Yuma subspecies (eremicus) because of their location along the
Colorado River. This species is of concern due to the manipulation of its habitat and
their current distribution is unknown. Historically, this species occurred in wetlands
around the Colorado River, however currently it occurs in brushy weedy areas around the
Colorado River dominated by Bermuda grass, marsh fleabane, cattail and phragmites.
This species has also been captured on the edges of irrigated agricultural fields
(Hoffmeister 1986). A male and female were caught in the same habitat, which may
indicate that they are reproducing, however the female was captured during November
and did not exhibit any indication of being in reproductive condition.

The current research indicates that restored habitats did not harbor the highest abundance
or diversity of small mammals of all the habitat types sampled. However, the results from
the mammal sampling did indicate that species richness and abundance in restored
wetland and riparian sites were similar to the reference sites. Control riparian sites had
the highest richness and abundance of the riparian sites, and the reference habitats had the
highest richness and abundance of the wetland sites. In order to tease this relationship out
further it would be recommended to add more replicates to each habitat type.

Herpetofauna

Herpetofaunal abundance and richness at control and mature restored riparian sites was
substantially greater than at immature restored or reference sites. There were no captures
of herpetofauna in Adjacent Agricultural arrays. Continuous and severe disturbance
associated with agricultural activity likely keeps them from foraying into, occupying, and
certainly establishing residence in these areas. Greater abundance and richness at control
and mature restored areas, versus immature restored areas, is likely due to proximity to
undisturbed (unrestored) habitat and lack of recent disturbance at these sites. Lower
overall abundance and diversity at reference riparian areas is associated with the distance
between Yuma and Bill Williams River National Wildlife Refuge and associated
differences in species composition.

While herp numbers were generally low in wetland versus riparian areas, herp abundance
and richness at control wetland sites was slightly higher than at restored or references
sites. This relationship was not statistically significant. Wetland areas were periodically
inundated by activities associated with providing irrigation to restored areas (Yuma East
Wetlands) or natural fluctuations in river level (Yuma East Wetland and Bill Williams
River National Wildlife Refuge). Reference wetland arrays were severely inundated at
Bill Williams River, and were overgrown by cattails late in the season, likely accounting
for low herp numbers captured. Restored wetlands at YEW were also inundated during
and prior to sampling periods. Two of the three control wetland arrays at YEW were a
bit more elevated, did not become inundated, and yielded more herp captures than other
wetland arrays. It is important to note that inundations in riparian and wetland areas are
natural disturbance events, and they displace, rather than eliminate herpetofauna. This
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displacement results in low capture rates that might not reflect overall abundance and
richness in a particular area.

Statistical analyses indicated that species composition was different among sites. Side-
blotched lizards were the most common herp overall and were the most common lizard in
riparian areas. Side-blotched lizard are widely distributed (Stebbins 2003) and are
common in all seasons (Brennan and Holycross 2006, Stebbins 2003), which is reflected
in their ubiquity among seasons and sampling sites. Western Whiptails were the most
common lizard species in wetland sites. Whiptails are disturbance tolerant species
(Walker et al. 1986), and they move in quickly post disturbance. Additionally, whiptails
are nomadic foragers (versus the other, territorial lizard species captured in this study),
hence they are the most likely species to utilize areas following inundation. Adult
whiptails are known to cease activity fairly early in the season (Vitt and Ohmart 1977),
and indeed Western Whiptails were most common in the spring sampling periods,
especially May and their activity tailed off during the fall sampling periods. Hatchlings
of several species (Sided-blotched Lizard, Long-tailed Brush Lizard and Spiny Lizard)
were present during fall sampling periods indicating that there is good recruitment
(reproduction) among these species in the habitats in which they are present.
Predominance of juvenile age class among Spiny Lizards suggest that the younger lizards
are dispersing into areas where arrays have been constructed and the highly territorial
adults are not dispersing widely.

More species of herps in greater numbers were observed in riparian versus wetland sites.
Riparian sites contain more suitable habitat structure for most of the species observed, are
less likely to be inundated, and are home to a greater abundance and diversity among the
terrestrial arthropod food base. Mature, control and reference sites have greatest
diversity, likely due to greater (and more natural) habitat complexity coupled with lack of
recent disturbance. For example, no snakes were captured other than in mature rip area,
and those encountered by workers during the course of restoration {disturbance) of
previously undisturbed areas. Three toad species were found at the reference sites while
a single toad species was recorded at a restored riparian area. Low numbers of
herpetofauna in wetland sites are in part attributable to a lack of amphibians. This is
notable and likely due to recent and severe disturbance of soils and established
vegetation. The methods and intensity of disturbance during restoration, using
techiniques such as raking and burning, and the associated altering of the soils, vegetation
and arthropod food base, likely decimate herp populations for some time, and different
species re-establish at different rates. While more expensive and logistically more
difficult, less intrusive methods, like chainsaw removal of exotic trees followed by
application of Garlon (tripclopyr) herbicide to stumps, has been demonstrated to have
positive neutral effects on the lizard community along the Middle Rio Grande Bosque
(Bateman et al. 2008, Bateman, Chung MacCoubrey and Snell 2008).

Preliminary results allow for limited inference regarding factors affecting the distribution,
abundance and diversity of herpetofauna in the riparian, wetland, and agricultural
communities sampled. Only fourteen species of reptiles and amphibians were observed at
the Bill Williams and Yuma sites during 2008 sampling. These numbers are relatively
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low likely due to the great disturbance of habitat within these sites (a case in point; in a
similar study of a less disturbed riparian corridor along the Gila River in Arizona, Jakle
and Gatz observed 21 species of herps during 1985 sampling). The fact that
herpetofaunal diversity is generally low in disturbed systems is also illustrated by another
regionally proximate study in which Jones (1988) demonstrated greater herp diversity in
the less altered Hassayampa River versus more altered Salt River riparian system.

Further and intensified sampling of herpetofauna will provide greater resolution
regarding community structure of reference and control areas and recovery among
restored sites. In general herp diversity was fairly low across all sites during 2008
sampling. Likely reasons for this are (1) overall disturbed nature of lower Colorado River
riparian habitats in this region (2) recent and severe disturbance to soils and established
vegetation in “restored” areas and ongoing disturbance (inundation) (3) limited sampling
across seasons (i.e. other herps may be active during periods in which sampling was not
conducted during 2008) and (4) local/regional/global decline in amphibian
species/populations.

Vegetation

The tall canopy layer was misrepresented in the total vegetation volume calculations for
both the reference and mature restored riparian sites, because the measurements were
only taken up to 6 m in height. Many of the tall canopy trees such as cottonwood and
Goodding willow reached up to over 18 m in height, which is almost 60 fi. Both
cottonwood and Goodding willow often do not express leaves in the lower canopy due to
insufficient solar radiation that reaches this layer, and therefore the amount of hits from
these species is lower in the lower canopy. Tamarisk has a dense thicket of branches
dominating the shrub to mid-canopy tree layer. Therefore, tamarisk appears to dominate
the total vegetation volume in the reference riparian sites. Other studies have recorded
total vegetation volume up to 8 m (Mills et al. 1991), but after that height it is hard to
stabilize a pole and read measurements. Tall canopy measurements (>6 m) would be an
important measurement to record in future studies, since many wildlife species including
many riparian bird species utilize the canopy habitat.

Vegetation species diversity was highest in restored mature and immature riparian sites.
This is primarily due to the diversity of native vegetation species planted at these sites.
The restored mature sites were planted with Fremont cottonwood, Goodding willow,
sandbar willow, honey mesquite, screwbean mesquite and quailbush, while the immature
restored sites were planted with the same variety of species as the mature sites, but also
included blue palo verde, ironwood, four-wing saltbush, seep willow, and various under-
story herbaceous plants. The site conditions, including depth to water and salinity, were
also more variable at the restored sites than the reference riparian sites. The reference
riparian sites are within the riparian corridor and have a shallow depth to water, which is
beneficial for cottonwood, willow and tamarisk. Some of the more drought tolerant
species, such as palo verde, ironwood, four-wing saltbush, and screwbean and honey
mesquites were found on the upper terrace outside of the riparian zone and therefore were
not detected in the total vegetation volume surveys. The control and agricultural sites

44



were similar in species diversity. Invading species, such as Bermuda grass and
sprangletop, were responsible for the higher species diversity in the agricultural sites.

Much of the control wetland sites were dry for periods of a time within the wetland,
which allowed for the colonization of non-wetland species such as tamarisk and
arrowweed. Because of this control wetland sites had the highest total vegetation volume,
foliar height diversity, habitat diversity and high species diversity. The reference and
restored wetland sites were more typical southwestern wetlands, in that they had more
herbaceous species.

4,2 Recommendations for Future Projects

This study provided a good preliminary baseline of the distribution of all wildlife species
and richness and abundance of wildlite communities, including invertebrates, avifauna,
mammalian and herpetofaunal species in the Yuma East and West Wetlands. While
restored sites did not significantly differ from control sites and were not significantly
similar to reference sites for species richness and relative abundance, the presence and
use of the restored habitat by species of concern indicates that restored habitats are
beginning to recover the wildlife communities. Many studies have indicated that in order
to observe bird community recovery at restored sites required more than two years of
growth (Kus 1998, Passell 2000, Jansen 2005). Restored marsh habitat has recovered
some of the avifaunal species of concern in just 2.5 years of growth, however marsh
vegetation species tend to grow at a fast rate and the habitat quality recovers quickly. As
riparian habitats mature and form multiple stand structure, it is expected that the wildlife
communities will recover and will begin to mimic that found in reference habitat types.

This research should be conducted in the future, within 5 years, as habitats mature in
order to detect the changes in the wildlife communities. Also, more sampling replicates
for invertebrates, herpetofauna and mammals in each habitat type would provide greater
power to detect significant differences in order to elucidate further the affect of
restoration on wildlife communities, and provide insight into rates of recovery. In order
to increase replicates, more labor and equipment will be required. especially for the
invertebrate collections which is very labor intensive. As the immature restored riparian
sites mature these sites could be combined with the mature sites as combined restored
riparian sites.

Vegetation measurements should be conducted during each sampling session in order to
detect the changes in vegetation structure over time. This would provide better
correlation between wildlife populations and the vegetation structure at the time of
sampling. Also, TVV should be measured up to 8m in height in order to better represent
the tall canopy tree layer. Collecting micro-habitat conditions, such as humidity and soil
moisture may increase the understanding of species habitat preference.

Despite sampling the habitats four times during one year for herpetofauna and mammals,

it is likely that species belonging to the small mammal and herpetofaunal communities
were missed. It would have been beneficial to continue the sampling over two or more
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years to detect population trends and to potentially capture a greater number and diversity
of species.
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Research AWPF Invertebrate Database May 2007

Sub- Storage | Invert ID Date Method of
Site Location Phylum Class Order Family Genus Species | Species | Method Number | Number | Collected | Collection

Restored

YEW Wetland 1 |Arthropoda [Insecta Odonata Libellulidae Tramea Envelope 1| 5/14/2007 [Spot
Restored

YEW Wetland 1 |Arthropoda |Insecta Lepidoptera Sphingidae pinned 1434 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera Scarabaeidae Pinned 1940 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Coleoptera Cicindelidae Pinned 1618, 392 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera 1 Scarabaeidae pinned 1941 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Coleoptera 2 Carabidae 2 pinned  |1900, 1901 3| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera 3 3Pinned  |1640-1642 7| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Homoptera 1 pinned 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera 4 pinned 1585, 1586 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Coleoptera 8 Pinned 1587 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera 5 pinned 1619, 1620 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Hymenoptera 1 pinned 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Hemiptera 1 pinned 1| 5/12/2007|UV light
Restored Pinned on

YEW Wetland 1 |Arthropoda |Insecta Trichoptera 1 point 1729 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Hymenoptera 2 Pinned 1778, 1791 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Diptera 1 Culicidae ETOH 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera 2 ETOH 10| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Coleoptera 6 ETOH 7| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera 7 Staphylinidae ETOH 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Lepidoptera 1 Pinned 1436 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Lepidoptera 2 Pinned 1435 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Lepidoptera 3 Noctuidae Spodoptera |exigua 2| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Lepidoptera 4 8| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda |Insecta Lepidoptera 5 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Hymenoptera 3 Pinned 1692 1| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Hymenoptera 4 Pinned 1811 1| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera 3 Serfidae None 8| 5/14/2007|Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Diptera 4 22| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Hymenoptera 5 Pinned 1483 2| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Hymenoptera 6 Pinned 1527 1| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera 5 ETOH 51| 5/14/2007 [Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Diptera 6 ETOH 26| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera 7 ETOH 1| 5/14/2007 |Malaise
Restored

YEW Wetland 1  |Arthropoda |Insecta Hymenoptera 7 ETOH Medium 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Hymenoptera 8 Pinned 1486, 1548 2| 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Hymenoptera 9 ETOH few 5/14/2007 |Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera Chironomidae ETOH few 5/14/2007 [Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Diptera 8 ETOH few 5/14/2007 |[Malaise




Sub- Storage | Invert ID Date Method of
Site Location Phylum Class Order Family Genus Species | Species Method Number | Number | Collected | Collection

Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera 9 ETOH Medium 5/14/2007 [Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Diptera 10 ETOH Few 5/14/2007 [ Malaise
Restored

YEW Wetland 1 |Arthropoda [Insecta Homoptera 2 ETOH Few 5/14/2007 [Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Coleoptera 8 Pinned 1621 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Coleoptera 9 Pinned 1588 1| 5/12/2007|UV light
Restored

YEW Wetland 1  |Arthropoda |Insecta Diptera Syrphidae Pinned 1532 1| 5/14/2007|Spot
Restored

YEW Wetland 1 |Arthropoda [Insecta Hymenoptera 10 Pinned 1804 1| 5/14/2007|Spot
Restored

YEW Wetland 1  |Arthropoda |Insecta Hymenoptera 11 Pinned 1775 1| 5/12/2007|UV light
Restored

YEW Wetland 1 |Arthropoda [Insecta Hymenoptera 12 Pinned 1546, 1569 2| 5/14/2007|Malaise
Restored

YEW Wetland 1 |Arthropoda |Insecta Homoptera 3 Pinned 1723 1| 5/12/2007|UV light
Restored

YEW Wetland 2 |Arthropoda |Insecta Odonata 1 Envelope 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda |Insecta Coleoptera 1 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Odonata 2 ETOH 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda  |Arachnida 1 ETOH 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 1 ETOH 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda |Arachnida 2 ETOH 1] 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Ephemeroptera ETOH 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda |Insecta Coleoptera Staphylinidae 1 ETOH 2| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 2 ETOH 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda |Insecta Coleoptera 2 ETOH 4] 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Lepidoptera 1 ETOH 1| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda |Insecta Coleoptera Staphylinidae 2 ETOH 1| 5/14/2007Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 3 ETOH 2| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda |Insecta Hemiptera Notonectidae ETOH 5| 5/14/2007|Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 4 Pinned 1| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda |Insecta Diptera 5 Pinned 2| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera Serfidae Pinned 2| 5/14/2007|Malaise
Restored Pinned on

YEW Wetland 2 |Arthropoda |Insecta Hymenoptera 1 point 1| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 6 2 pinned 3| 5/14/2007 |Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Homoptera 1 3 pinned 3| 5/14/2007|Malaise
Restored Pinned on

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera 2 point 1| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda |Insecta Diptera 7 2 pinned 8| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 8 2 pinned 2| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 9 ETOH 12| 5/14/2007 [Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 10 ETOH 37| 5/14/2007 |Malaise
Restored

YEW Wetland 2 |Arthropoda |Insecta Diptera 11 ETOH 10 5/14/2007 |Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera Chironomidae ETOH 6| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda |Insecta Hymenoptera 3 ETOH 3| 5/14/2007 |Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 12 ETOH 1| 5/14/2007|Malaise




Sub- Storage | Invert ID Date Method of
Site Location Phylum Class Order Family Genus Species | Species Method Number | Number | Collected | Collection

Restored

YEW Wetland 2 |Arthropoda [Insecta Diptera 13 ETOH 6| 5/14/2007|Malaise
Restored

YEW Wetland 2 |Arthropoda [Insecta Hemiptera Pinned 1617 1| 5/14/2007 |Spot
Restored

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera Apidae Pinned 1555 1| 5/14/2007|Spot
Restored

YEW Wetland 4  |Arthropoda |Insecta Hymenoptera 1 3pinned |1812, 1813, 8| 5/14/2007|Spot
Restored

YEW Wetland 4 |Arthropoda [Insecta Homoptera Pinned 1733 2| 5/14/2007|Spot
Restored

YEW Wetland 4  |Arthropoda |Arachnida 2| 5/14/2007|Spot
Restored

YEW Wetland 4  |Arthropoda [Insecta Lepidoptera 1| 5/14/2007|Spot
Restored

YEW Wetland 4  [Mollusca Gastropoda Basommatophora |Physidae 1| 5/14/2007|Spot
Restored

YEW Wetland 4  |Arthropoda [Insecta Diptera Chironomidae 1 1| 5/14/2007|Spot
Restored

YEW Wetland 4  |Arthropoda |Insecta Coleoptera 1| 5/14/2007|Spot
Restored

YEW Wetland 4  |Arthropoda [Insecta Hymenoptera 2 Pinned 1474 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Diptera 1 Pinned 1478 1| 5/14/2007|Malaise
Restored

YEW Wetland 4 |Arthropoda [Insecta Diptera 2 1 Pinned 1517 6| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Diptera 3 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda [Insecta Diptera 4 Pinned 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Diptera Serfidae Pinned 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda [Insecta Diptera 5 Pinned 1552 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Diptera 6 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda [Insecta Diptera 7 ETOH 46| 5/14/2007 |Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Diptera 8 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda [Insecta Diptera 9 2 pinned 1653, 1522 3| 5/14/2007 |Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Diptera Chironomidae 2 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda [Insecta Diptera 10 none 1| 5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda |Insecta Odonata Envelope 1|  5/14/2007|Malaise
Restored

YEW Wetland 4  |Arthropoda [Insecta Hymenoptera 2 Pinned |1789, 1777 2| 5/14/2007|Spot
Control

YEW Wetland 2 |Arthropoda |Malacostraca |lsopoda ETOH 2| 5/21/2007Spot
Control

YEW Wetland 2 |Arthropoda |Arachnida 1 ETOH 1| 5/21/2007|Spot
Control

YEW Wetland 2 |Arthropoda |Malacostraca |Decapoda ETOH 1| 5/21/2007Spot
Control

YEW Wetland 2 |Arthropoda [Insecta Hemiptera Gerridae ETOH 1| 5/21/2007|Spot
Control

YEW Wetland 2 |Arthropoda |Arachnida 2 ETOH 1| 5/21/2007Spot
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 1 Pinned 1| 5/21/2007|Spot
Control

YEW Wetland 2 |Arthropoda |Insecta Leipdoptera Pinned 1744 1| 5/21/2007Spot
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 2 1 Pinned 1468 14| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera Serfidae 1 3 Pinned  |1560, 1562, 3| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera Serfidae 2 Pinned 1519 1| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera Serfidae 3 Pinned 1529 1| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera 1 Pinned 1501 1| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Hymenoptera 2 Pinned 1490 1| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera 3 1 Pinned 1550 2| 5/22/2007|Malaise




Sub- Storage | Invert ID Date Method of
Site Location Phylum Class Order Family Genus Species | Species Method Number | Number | Collected | Collection

Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 3 Pinned 1643 2| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera 4 Pinned 1776 1| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 4 6 Pinned 1533 18| 5/22/2007 | Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera 5 1 Pinned 1654 3| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 6 1 Pinned 1657 2| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera 7 Pinned 1| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 8 1 Pinned 1652 3| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera 9 1 Pinned 1482 3| 5/22/2007 |Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera 5 1 Pinned 2| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera 10 Pinned 1571 1| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Hymenoptera 6 Pinned 1800 1| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera Chironomidae ETOH Abundant 5/22/2007 |[Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 11 ETOH Abundant 5/22/2007 [Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Hymenoptera 7 ETOH Abundant 5/22/2007 |[Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 12 ETOH 2| 5/22/2007|Malaise
Control

YEW Wetland 2 |Arthropoda  [Insecta Diptera 13 ETOH Medium 5/22/2007 | Malaise
Control

YEW Wetland 2 |Arthropoda [Insecta Diptera 14 ETOH Medium 5/22/2007 [Malaise
Control

YEW Wetland 2 |Arthropoda |Insecta Diptera 15 ETOH Medium 5/22/2007 |[Malaise
Control

YEW Wetland 3 |Arthropoda [Insecta Coleoptera Scarabidae 1 Pinned 1909 1| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Coleoptera 1 Scarabidae 2 2 Pinned  |1910 and 19 5| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Coleoptera 2 3Pinned 1895, 1949, 6| 5/14/2007|UV Light
Control

YEW Wetland 3  |Arthropoda [Insecta Coleoptera 3 Pinned 1622 1| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Coleoptera 4 Pinned 1948 1| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Hymenoptera 1 Pinned 1709, 1779 2| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Coleoptera 5 Pinned 1626-1628 3| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Trichoptera ETOH medium 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Coleoptera Staphylinidae ETOH 3| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Diptera Chironomidae 1 ETOH super abund  5/14/2007 |UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Lepidoptera 1 ETOH abundant 5/14/2007|UV Light
Control

YEW Wetland 3  |Arthropoda [Insecta Lepidoptera 2 ETOH abundant 5/14/2007 [UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Lepidoptera 3 ETOH abundant 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Coleoptera 6 ETOH few 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Hemiptera Cicadellidae ETOH medium 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Coleoptera 7 ETOH few 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Diptera 1 ETOH medium 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda |Insecta Diptera Mosca 1 3pinned |1512, 1656, |few 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Diptera Mosca 2 Pinned 1469 1| 5/21/2007|Malaise
Control

YEW Wetland 3  |Arthropoda [Insecta Diptera 2 Pinned 1537 3| 5/21/2007|Malaise
Control

YEW Wetland 3 |Arthropoda [Insecta Diptera 3 Pinned 1509 1| 5/21/2007|Malaise




Sub- Storage | Invert ID Date Method of
Site Location Phylum Class Order Family Genus Species | Species Method Number | Number | Collected | Collection

Control

YEW Wetland 3 |Arthropoda [Insecta Diptera 4 Pinned 1| 5/21/2007|Malaise
Control

YEW Wetland 3  |Arthropoda [Insecta Homoptera ETOH 1| 5/21/2007 |Malaise
Control

YEW Wetland 3 |Arthropoda [Insecta Diptera 5 Pinned 1510 1| 5/21/2007|Malaise
Control

YEW Wetland 3 |Arthropoda |Insecta Diptera 6 ETOH abundant 5/21/2007 |[Malaise
Control

YEW Wetland 3 |Arthropoda [Insecta Diptera 7 ETOH abundant 5/21/2007 [Malaise
Control

YEW Wetland 3 |Arthropoda |Insecta Diptera Chironomidae 2 1| 5/21/2007|Malaise
Control

YEW Wetland 3 |Arthropoda [Insecta Hymenoptera Apidae 3| 5/21/2007 |Malaise
Control

YEW Wetland 3 |Arthropoda |Insecta Diptera Serfidae Pinned 3| 5/21/2007|Spot
Control

YEW Wetland 3 |Arthropoda [Insecta Diptera 8 Syrphidae Pinned 1518, 1520, 1| 5/21/2007|Spot
Control

YEW Wetland 3  |Arthropoda [Insecta Odonata 1 Pinned 1581 1| 5/21/2007 |Spot
Control

YEW Wetland 3 |Arthropoda |Insecta Odonata 2 Envelope 1| 5/21/2007|Spot
Control

YEW Wetland 3 |Arthropoda |Insecta Lepidoptera Pinned 1447 1| 5/14/2007|UV Light
Control

YEW Wetland 3 |Arthropoda [Insecta Hymenoptera Apidae Pinned 1494 1| 5/21/2007|Spot
Control

YEW Wetland 4  |Arthropoda |Insecta Hymenoptera Formicidae 1 ETOH 9| 5/21/2007|Spot
Control

YEW Wetland 4  |Arthropoda [Insecta Hymenoptera Formicidae 2 ETOH 4] 5/21/2007|Spot
Control

YEW Wetland 4  |Arthropoda |Arachnida 1 ETOH 1| 5/21/2007Spot
Control

YEW Wetland 4  |Arthropoda |Arachnida 2 ETOH 1| 5/21/2007|Spot
Control

YEW Wetland 4  |Arthropoda |Arachnida 3 ETOH 1| 5/21/2007Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 1 Tephritidae Pinned 1484, 1481 11| 5/10/2007 |Malaise
Reference 12 ETOH;

BWNWR |Wetland 2  |Arthropoda |Insecta Diptera 2 14 pinned |1646, 1578 27| 5/10/2007 |Malaise
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 3 Pinned 1567, 1489 2| 5/10/2007|Malaise
Reference

BWNWR |Wetland 2  |Arthropoda |Insecta Coleoptera 1 ETOH 2| 5/10/2007 | Malaise
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 4 ETOH 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland 2  |Arthropoda |Insecta Coleoptera Staphylinidae ETOH 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Hymenoptera ETOH 2| 5/10/2007|Malaise
Reference

BWNWR |Wetland 2  |Arthropoda |Insecta Odonata 1 ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Coleoptera 2 ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 5 ETOH 1| 5/10/2007 |Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Odonata 2 ETOH 3| 5/10/2007|Spot
Reference

BWNWR |Wetland 2  |Arthropoda |Insecta Odonata 3 ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Coleoptera 3 ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 2  |Arthropoda |[Malacostraca |Decapoda Hyallela ETOH 4] 5/10/2007|Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Arachnida 1 ETOH 2| 5/10/2007|Spot
Reference

BWNWR |Wetland 2  |Arthropoda |Insecta Diptera 6 ETOH 2| 5/10/2007 | Malaise
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 7 ETOH 2| 5/10/2007|Malaise
Reference

BWNWR |Wetland 2  |Arthropoda |Insecta Diptera 8 ETOH 1| 5/10/2007 |Malaise
Reference

BWNWR [|Wetland 2  |Arthropoda [Insecta Odonata 4 Envelope 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Odonata 5 Envelope 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 2 |Arthropoda |Insecta Diptera Syrphidae Pinned 1582 1| 5/10/2007|Malaise




Sub- Storage | Invert ID Date Method of
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Reference
BWNWR |Wetland 2 |Arthropoda |Insecta Hymenoptera Apidae none 2| 5/10/2007|Spot
Reference
BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 9 Pinned 1547 2| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 10 Pinned 1583 2| 5/10/2007 | Malaise
Reference
BWNWR |Wetland 2  |Arthropoda |Insecta Diptera 11 Pinned 1649 1| 5/10/2007 | Malaise
Reference
BWNWR |Wetland 2 |Arthropoda |Insecta Diptera 12 Pinned 1564 1| 5/10/2007|Malaise
Reference
BWNWR |Wetland 2  |Arthropoda [Insecta Diptera 13 Pinned 1556 1| 5/10/2007 | Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Coleoptera 1 ETOH abundant 5/9/2007|UV Light
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera Chironomidae ETOH super abun 5/9/2007|UV Light
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Diptera 1 ETOH 3 5/9/2007|UV Light
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Ephemeroptera 1 4 5/9/2007|UV Light
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Coleoptera 2 Carabidae pinned 1896, 1898 2 5/9/2007|UV Light
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 2 5/9/2007|UV Light
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Coleoptera Staphylinidae 2| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 3 Typhritidae 1 pinned 1491 3| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 4 3| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 5 bag 58 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 6 bag 1544 1| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3  |Arthropoda [Insecta Diptera 7 1574 7| 5/10/2007 | Malaise
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Diptera 8 Pinned 1543 1| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3  |Arthropoda [Insecta Diptera Serfidae bag 5| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 9 Pinned 1| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 10 1 pinned 1568 3| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Hymenoptera 1 Pinned 1814 1| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Hymenoptera 2 Pinned 1| 5/10/2007 | Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 11 Bag 5| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda [Insecta Odonata 1 ETOH 1| 5/10/2007|Spot
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Hemiptera Gerridae ETOH 1| 5/10/2007|Spot
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Ephemeroptera 2 ETOH 2| 5/10/2007 |Spot
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Hemiptera Notonectidae ETOH 1| 5/10/2007|Spot
Reference
BWNWR |Wetland 3  |Arthropoda |[Malacostraca |Decapoda ETOH 2| 5/10/2007|Spot
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 12 ETOH 7| 5/10/2007 | Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 13 ETOH 12| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 14 ETOH 3| 5/10/2007 |Malaise
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Diptera 15 ETOH 1| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Diptera 16 ETOH 2| 5/10/2007|Malaise
Reference
BWNWR |Wetland 3 |Arthropoda |Insecta Odonata 2 Envelope 2| 5/10/2007|Spot
Reference
BWNWR [|Wetland 3  |Arthropoda [Insecta Odonata 3 Envelope 1| 5/10/2007|Spot
Reference
BWNWR |Wetland 3  |Arthropoda |Insecta Lepidoptera 1 pinned 1445 1 5/9/2007|UV Light
Reference
BWNWR [|Wetland5 |Arthropoda [Insecta Odonata 1 Envelope 1| 5/10/2007|Spot
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Reference

BWNWR [|Wetland5 |Arthropoda [Insecta Odonata 2 Envelope 1| 5/10/2007|Spot
Reference

BWNWR [Wetland 5 |Arthropoda |[Insecta Odonata 3 Envelope 1]  5/10/2007|Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Hymenoptera 1 Pinned 1664 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland5 |Arthropoda [Insecta Hymenoptera 2 Pinned 1696 1| 5/10/2007 | Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Hymenoptera 3 Pinned 1819, 1818 2| 5/10/2007|Malaise
Reference 4 Pinned; 3

BWNWR |Wetland5 |Arthropoda [Insecta Diptera 1 Tephritidae ETOH 1479, 1563, 7| 5/10/2007 |Malaise
Reference 32in

BWNWR |Wetland 5 |Arthropoda |Insecta Diptera 2 ETOH 35 5/10/2007 | Malaise
Reference

BWNWR [|Wetland5 |Arthropoda [Insecta Coleoptera 1 ETOH 3| 5/10/2007 |Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Diptera 3 ETOH 6| 5/10/2007|Malaise
Reference

BWNWR [|Wetland 5 |Arthropoda [Insecta Diptera 4 Pinned 1553 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Diptera 5 ETOH 3| 5/10/2007 |Malaise
Reference

BWNWR |Wetland5 |Arthropoda [Insecta Hymenoptera 4 ETOH 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Hymenoptera 5 ETOH 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland5 |Arthropoda [Insecta Diptera 6 ETOH 4] 5/10/2007 |Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Diptera 7 ETOH 1| 5/10/2007|Malaise
Reference

BWNWR |Wetland 5 |Arthropoda [Insecta Coleoptera 2 ETOH 3| 5/10/2007 |Malaise
Reference

BWNWR |Wetland 5 |Arthropoda |Arachnida 1 ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland5 |Arthropoda [Insecta Coleoptera 3 ETOH 6| 5/10/2007|Spot
Reference

BWNWR [Wetland5 |Mollusca Gastrapoda ETOH 2| 5/10/2007|Spot
Reference

BWNWR [Wetland5 |Annelida Oligochaetae 1 ETOH 1| 5/10/2007|Spot
Reference

BWNWR [Wetland5 |Annelida Oligochaetae 2 ETOH 1| 5/10/2007|Spot
Reference

BWNWR [|Wetland5 |Arthropoda [Malacostraca |Isopoda ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 5 |Arthropoda |Malacostraca |Decapoda ETOH 1| 5/10/2007|Spot
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Odonata 4 ETOH 1| 5/10/2007 |Spot
Reference

BWNWR |Wetland 5 |Arthropoda |Insecta Hymenoptera 6 Pinned 1813 1| 5/10/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Hymenoptera Pinned 1815 1| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 1 Pinned 1500 1| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Arachnida 1 Pinned 1683 2| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1682, 1829 6| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Hymenoptera Formicidae 2 ETOH 2| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 2 ETOH 1| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 3 ETOH 1| 5/15/2007|Spot
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 4 ETOH 5/15/2007 [Malaise
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 5 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 6 ETOH abundant 5/15/2007 [Malaise
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 7 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 1 Arthropoda |Insecta Diptera 8 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 1 Arthropoda |Insecta Odonata Envelope 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Hymenoptera Pinned 1584, 1662 3| 5/15/2007|Spot
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Riparian

YEW Imm 2 Arthropoda |Insecta Odonata 1 Pinned 1| 5/15/2007|Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Odonata 2 Envelope 1| 5/15/2007|Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Hymenoptera 2 Pinned 1693 1| 5/15/2007|Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Hymenoptera 3 Pinned 1807 1| 5/15/2007Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Lepidoptera Bag 1| 5/15/2007|Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 1 ETOH 3| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 2 ETOH 4]  5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 3 ETOH 5| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 4 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 5 ETOH 2| 5/15/2007 | Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 6 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 7 ETOH 3| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 8 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 9 ETOH 1| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 10 ETOH 1502 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 11 ETOH 1| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 12 ETOH 10{ 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 13 ETOH 1| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 14 ETOH super abund  5/15/2007 | Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 15 ETOH 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 16 ETOH 2| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 17 ETOH 1| 5/15/2007 | Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 18 Syrphidae Pinned 1580 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 19 Pinned 1659 1| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1690 6| 5/15/2007|Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Hymenoptera 4 Pinned 1412 1| 5/15/2007 | Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera Syrphidae 4 Pinned  |1523, 1534, 4]  5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda  [Insecta Diptera 20 1 Pinned 1660 2| 5/15/2007 |Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 21 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Hymenoptera Formicidae 2 ETOH 1673 2| 5/15/2007|Spot
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 22 Pinned 1645 5/15/2007 [Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 23 None 2| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Diptera 24 None 1| 5/15/2007|Malaise
Riparian

YEW Imm 2 Arthropoda |Insecta Hemiptera Pinned 1735, 1734 2| 5/15/2007 | Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 1 ETOH 6| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 2 ETOH 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 1 11 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera Staphylinidae 1 5/12/2007|{UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera Staphylinidae 2 5/12/2007|UV Light
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Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1677 1| 5/15/2007|Spot
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera Formicidae 2 Pinned 1678 1| 5/15/2007|Spot
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera Formicidae 3 Pinned 1684, 1830 2| 5/15/2007|Spot
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera Formicidae 4 Pinned 1681 2| 5/15/2007|Spot
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 2 Pinned 1413 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 3 Apidae Pinned 1531 4] 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 1 ETOH super abund  5/15/2007 | Malaise
Riparian

YEW Imm 3 Arthropoda  [Insecta Hymenoptera 4 Pinned 1538 1| 5/15/2007 |Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 2 ETOH 2| 5/15/2007|Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 3 ETOH 2| 5/15/2007 | Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera Serfidae Pinned 1530 1| 5/15/2007|Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 4 1 Pinned 1480 2| 5/15/2007 |Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 3 Melolonthinae 2 pinned 1927, 1928 7| 5/12/2007|UV Light
Riparian 1 Pinned; 1

YEW Imm 3 Arthropoda |Insecta Nueroptera Myrmeleontidae 1] ETOH 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera Noctuidae Helicoverpa |zea Pinned 1431 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera Noctuidae Spodoptera [exigua Pinned 1438 14 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 1 Pinned 1430 3| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 2 Pinned 1437, 1448 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 4 Scarabidae 1 Pinned 1929 3| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 5 2 pinned 1611, 1612 23| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 6 Pinned 1636- 1637 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 7 Pinned 1903 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 8 Pinned 1904 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda  [Insecta Coleoptera 9 Pinned 1589 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 10 Carabidae Pinned 1590-1591 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda  [Insecta Coleoptera 11 Pinned 1613 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 5 2 pinned 1701, 1703 7| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Trichoptera 1 ETOH 3| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleptera Staphylinidae 3 ETOH 7| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 6 1 Pinned 1771 7| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 7 1 Pinned 1783 7| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera 8 1 Pinned 1787 5| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Nueroptera Chrysopidae Pinned 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Nueroptera Myrmeleontidae 2| ETOH 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 5 1Pinned 1658 3| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 3 ETOH medium 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Coleoptera 12 ETOH 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 6 ETOH 3| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 7 ETOH 2| 5/12/2007|UV Light
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Riparian

YEW Imm 3 Arthropoda |Insecta Diptera 8 ETOH 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera Spodoptera |exigua None 11| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 4 Pinned 1432, 1433 6| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 5 Pinned 1426-1429 4] 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 6 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Trichoptera 2 ETOH 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 7 4] 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 8 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 9 Pinned 1425 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 10 2| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Lepidoptera 11 Pinned 1424 1| 5/12/2007|UV Light
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera Pinned 1514 1| 5/15/2007|Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Hymenoptera Pinned 1487 1| 5/15/2007|Malaise
Riparian

YEW Imm 3 Arthropoda |Insecta Nueroptera Pinned 1710 1| 5/12/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera Scarabidae 1 Pinned 1918, 1919 2| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 1 ETOH 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 2 ETOH 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 3 ETOH 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleopetera 1 ETOH 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleopetera 2 ETOH 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Lepidoptera 1 ETOH 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 1 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera Scarabidae 2 pinned 1920-1924 5| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Neuroptera Chrysopidae pinned 1712 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera Coccinellidae 4] 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 4 pinned 1945-1946 2| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 5 Eloteridae Pinned 1635 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 6 1926 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 7 10 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 8 Carabiidae Pinned 1902, 1905-1 4] 5/13/2007|UV Light
Restored
Rip. 3 Arthropoda |Insecta Coleoptera Coccinellidae Pinned 1596, 1595 2 UV Light
Restored

YWW Rip. 3 Arthropoda  [Insecta Coleoptera 9 Pinned 1925 2| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 10 Pinned 1597- 1598 2| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 11 Pinned 1599 2| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera Chironomidae 1 medium 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 4 few 5/13/2007|{UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Hemiptera Cicadellidae few 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Lepidoptera 2 few 5/13/2007|{UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 2 Pinned 1| 5/13/2007|UV Light
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Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 3 Pinned 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 12 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 13 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 14 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 15 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 16 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 5 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 6 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 7 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 8 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Homoptera 1 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Homoptera 2 ETOH abundant 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Homoptera Aphididae ETOH super abund  5/13/2007 |UV Light
Restored

YWW Rip. 3 Arthropoda  [Insecta Lepidoptera 3 Pinned 1947 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Lepidoptera 4 6| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera Staphylinidae ETOH 4] 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 9 Pinned 1505 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 4 Pinned 1768 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1661 4]  5/17/2007|Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera Formicidae 2 Pinned 1672 6| 5/17/2007Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera Formicidae 3 Pinned 1686 1| 5/17/2007|Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Mantodea 1| 5/17/2007|Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Odonata 1 Envelope 1| 5/17/2007|Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Odonata 2 Envelope 1| 5/17/2007Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera Serfidae 1 none 3| 5/17/2007|Spot
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 9 ETOH abundant 5/17/2007 [Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 10 ETOH 9] 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 5 ETOH 3| 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 6 ETOH 3| 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Coleoptera 17 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera Chironomidae 2 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera Chironomidae 3 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 11 pinned 1472 2| 5/17/2007|Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 13 ETOH 10 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 14 ETOH 3| 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 15 pinned 1498 1| 5/17/2007|Malaise
Restored 2 pinned,;

YWW Rip. 3 Arthropoda |Insecta Diptera Serfidae 2 11 inETOH|1559, 1558 12| 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 16 ETOH 3| 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Diptera 17 pinned 1526 2| 5/17/2007|Malaise
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Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera Formicidae 4 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 3 Arthropoda  [Insecta Diptera 18 pinned 1790 1| 5/17/2007 |Malaise
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 7 pinned 1794 1| 5/13/2007|UV Light
Restored

YWW Rip. 3 Arthropoda |Insecta Hymenoptera 8 pinned 1806 1| 5/13/2007|UV Light
Restored

YWW Rip. 5 Arthropoda |Insecta Hymenoptera Formicidae 1 ETOH 1671, 1831 3| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Hymenoptera Formicidae 2 ETOH 1675, 1832 5| 5/17/2007 |Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Lepidoptera 1 ETOH 1| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 1 Pin 1476 1| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 2 ETOH abundant 5/17/2007 [Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 3 ETOH 9| 5/17/2007 |Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Hymenoptera 1 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 4 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 5 ETOH 1| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Hymenoptera 2 ETOH 2| 5/17/2007 | Malaise
Restored 2 pinned,;

YWW Rip. 5 Arthropoda |Insecta Diptera Serfidae 1 25 in ETOh|1536, 1525 28| 5/17/2007 |Malaise
Restored 2 pinned; 3

YWW Rip. 5 Arthropoda  [Insecta Hymenoptera 3 in ETOH 1697 5| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera Mosca 1 pinned 13| 5/17/2007 | Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 6 pinned 1| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera Serfidae 2 pinned 1541 1| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 7 1513 1| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 8 pinned 1499 1| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera Serfidae 3 none 2| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Homoptera Aphididae 1| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Lepidoptera 2 1| 5/17/2007|Spot
Restored

YWW Rip. 5 Arthropoda |Insecta Diptera 9 pinned 1793 1| 5/17/2007|Malaise
Restored

YWW Rip. 5 Arthropoda |Insecta Hymenoptera 4 pinned 1485 1| 5/17/2007Spot
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera Culicidae 1| 5/17/2007|Spot
Restored

YWW Rip. 6 Arthropoda |Insecta Myrmelontidae Pinned 1738 1| 5/17/2007Spot
Restored

YWW Rip. 6 Arthropoda |Arachnida 1| 5/17/2007|Spot
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera Serfidae 1 3] 5/17/2007|Spot
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera Formicidae 1688 4]  5/17/2007|Spot
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera Apidae Pinned 1| 5/17/2007Spot
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 1 ETOH abundant 5/17/2007 [Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 2 ETOH medium 5/17/2007 |[Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 3 ETOH few 5/17/2007 [Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera Serfidae 2 none 11| 5/17/2007 |Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera Mosca 1 pinned 1473 3| 5/17/2007 |Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera Asilidae Pinned 1466 1| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 4 Pinned 1496 1| 5/17/2007|Malaise
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Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 5 Serfidae Pinned 1539 2| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda  [Insecta Diptera 6 Pinned 1495 1| 5/17/2007 |Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera Pinned 1506 1| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 7 none 1| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Diptera 8 Pinned 1507 1| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera 3 3 Pinned  |1695, 1694, 6| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera 4 Pinned 1535 1| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda  [Insecta Diptera 9 Pinned 2| 5/17/2007 |Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera 5 Pinned 1| 5/17/2007|Malaise
Restored

YWW Rip. 6 Arthropoda |Insecta Hymenoptera 6 Apidae 2 Pinned 1497 1| 5/17/2007|Malaise
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera 1 ETOH abundant 5/20/2007 [Malaise
Control

YEW Riparian 2 [Arthropoda |Insecta Lepidoptera 1 Pinned 1453, 1452 5| 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 2 Pralidae Petrophila |jaliscalis Pinned 1451 1| 5/14/2007|UV Light
Control

YEW Riparian 2 [Arthropoda |Insecta Lepidoptera 3 Pinned 1459 |few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 4 medium 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera Noctuidae Spodoptera |exigua abundant 5/14/2007|{UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera 2 ETOH 4]  5/20/2007 [Malaise
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Formicidae 1 ETOH 1| 5/20/2007|Malaise
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 5 Pinned 1456 |few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 6 few 5/14/2007|{UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 7 Pinned 1457 |few 5/14/2007|UV Light
Control

YEW Riparian 2 [Arthropoda |Insecta Lepidoptera 8 2| 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 9 Pinned 1458, 1459 |few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 10 Pinned 1455 2| 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera Scarabidae 1 Pinned 1936 1| 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera 1 Scarabidae 2 2 pinned  [1937, 1938 4| 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera 2 Eloteridae Pinned 1633|medium 5/14/2007|UV Light
Control

YEW Riparian 2 [Arthropoda |Insecta Coleoptera 3 2 pinned 1592, 1593 |few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera 1 3| 5/14/2007|UV Light
Control

YEW Riparian 2 [Arthropoda |Insecta Hymenoptera 2 Pinned 1774|few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera 3 Pinned 1786, 1784 |few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera 4 Pinned 1634 |few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera 4 Pinned 1702|few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera Chironomidae ETOH few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera Staphylinidae ETOH medium 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera 3 ETOH abundant 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera 4 ETOH abundant 5/14/2007|UV Light
Control

YEW Riparian 2 [Arthropoda |Insecta Hemiptera Cicadellidae ETOH abundant 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera 5 ETOH few 5/14/2007|UV Light
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Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera 5 ETOH few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Coleoptera 6 ETOH few 5/14/2007 [UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 11 few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 12 pinned 1460|few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Lepidoptera 13 few 5/14/2007|UV Light
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Apidae Pinned 1| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera 5 Pinned 1816 1| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Diptera 6 Pinned 1| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Neuroptera Pinned 1714 1| 5/20/2007|Spot
Control

YEW Riparian 2 [Arthropoda |Insecta Diptera Serfidae Pinned 2| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Formicidae 2 Pinned 1667 1| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Formicidae 3 Pinned 1698 1| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Formicidae 4 Pinned 1687 3] 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Formicidae 5 Pinned 1674 1| 5/20/2007|Spot
Control

YEW Riparian 2 |Arthropoda |Insecta Hymenoptera Pinned 1706 1| 5/20/2007|Spot
Control
Riparian 2 [Arthropoda |Insecta Lepidoptera Lyaecanidae Hemiargus [ceranus |gyas Pinned 1| 5/20/2007|Spot
Control

YEW Riparian 4  |Arthropoda |Insecta Hemiptera Aphididae 1 1| 5/14/2007|Malaise
Control

YEW Riparian 4  |Arthropoda |Insecta Diptera Chironomidae abundant 5/14/2007 [Malaise
Control

YEW Riparian 4  |Arthropoda |Insecta Diptera 1 1| 5/20/2007|Spot
Control

YEW Riparian4  |Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1670 3| 5/20/2007|Spot
Control

YEW Riparian 4  |Arthropoda |Insecta Hymenoptera Formicidae 2 Pinned 1679|medium 5/20/2007 | Spot
Control

YEW Riparian4  [Arthropoda |Insecta Hymenoptera Formicidae 3 Pinned 1837 1| 5/20/2007|Spot
Control

YEW Riparian4  |Arthropoda |Arachnida 1 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian 4  |Arthropoda |Arachnida 2 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian4  |Arthropoda |Arachnida 3 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian4  [Arthropoda |Insecta Hemiptera Aphididae 2 1| 5/20/2007|Spot
Control

YEW Riparian 4  |Arthropoda |Insecta Diptera 2 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian4  |Arthropoda |Insecta Odonata Envelope 2| 5/20/2007|Spot
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera 1 Pinned 1788, 1782 4]  5/14/2007 |Malaise
Control

YEW Riparian 5 [Arthropoda |Insecta Diptera 2 Pinned 1540 3| 5/14/2007 |Malaise
Control

YEW Riparian 5  |Arthropoda |Insecta Hymenoptera 1 Pinned 1524 2| 5/14/2007|Malaise
Control

YEW Riparian 5 [Arthropoda |Insecta Diptera Asilidae Pinned 1908 1| 5/14/2007|Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera Serfidae 1 Pinned 1516 1| 5/14/2007|Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera 3 Pinned 1511 5/14/2007 [ Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Hymenoptera 2 Pinned 1801 1| 5/14/2007|Malaise
Control

YEW Riparian 5 [Arthropoda |Insecta Diptera 4 ETOH 2| 5/14/2007|Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Lepidoptera 2| 5/14/2007|Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Hymenoptera Apidae Pinned 2| 5/20/2007|Spot
Control

YEW Riparian 5 | Arthropoda |Insecta Diptera 5 Pinned 1471 1| 5/20/2007|Spot
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Control

YEW Riparian 5 |Arthropoda |Insecta Diptera Serfidae 2 Pinned 1| 5/20/2007|Spot
Control

YEW Riparian5 |Arthropoda |Arachnida 1 ETOH 1| 5/20/2007 |Spot
Control

YEW Riparian 5 |Arthropoda |Arachnida 2 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian 5 |Arthropoda |Arachnida 3 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera 6 ETOH 1| 5/20/2007|Spot
Control

YEW Riparian 5 |Arthropoda |Insecta Hymenoptera Formicidae Pinned 1669 2| 5/20/2007 |Spot
Control

YEW Riparian 5 |Arthropoda |Insecta Coleoptera 1| 5/14/2007|Malaise
Control

YEW Riparian 5 [Arthropoda |Insecta Hemiptera Cicadellidae 3] 5/14/2007 [Malaise
Control

YEW Riparian 5 | Arthropoda |Insecta Diptera Chironomidae 4]  5/14/2007 |Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Hymenoptera 3 1| 5/14/2007|Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera 7 super abund  5/14/2007 | Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera 8 Pinned 1651 1| 5/14/2007 |Malaise
Control

YEW Riparian 5 |Arthropoda |Insecta Diptera 9 1| 5/14/2007|Malaise
Control

YEW Riparian 5 [Arthropoda |Insecta Diptera 10 abundant 5/14/2007 [Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Odonata 1 Envelope 1| 5/11/2007|Spot
Riparian Cott

BWNWR |2 Arthropoda |Insecta Odonata 2 Envelope 1| 5/11/2007Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Orthoptera 1 Pinned 1741, 1742 2| 5/11/2007|Spot
Riparian Cott

BWNWR |2 Arthropoda |Insecta Coleoptera 1 Pinned 1| 5/11/2007Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Homoptera Pinned 1737 1| 5/11/2007|Spot
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera 1 Pinned 1| 5/11/2007Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Coleoptera 2 Pinned 1| 5/11/2007|Spot
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hymenoptera 1 Pinned 1| 5/11/2007Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Diptera 2 Pinned 1| 5/11/2007|Spot
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hymenoptera 2 Ichnuemonidae? Pinned 1802 1| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Hymenoptera 3 2 Pinned 1799, 1798 5| 5/11/2007 |Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera 3 Pinned 1554 4] 5/11/2007 |Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Diptera 4 ETOH 4]  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 1 18| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 2 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 3 3| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 4 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera 5 23| 5/11/2007 | Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Arachnida 1 ETOH 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera 6 4] 5/11/2007 [Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Diptera Culicidae 6| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hymenoptera 1| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Hymenoptera 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hemiptera 2| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Lepidoptera 5 1| 5/11/2007|Malaise
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Riparian Cott

BWNWR |2 Arthropoda |Insecta Coleoptera 3 pinned 1894 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda  [Insecta Hemiptera Pinned 1736 1| 5/11/2007 |Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Coleoptera Scarabidae Pinned 1939 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera Syrphidae none 5/11/2007 | Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Diptera Pinned 1576 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 6 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 7 super abund  5/11/2007 | Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 8 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 9 super abund  5/11/2007 |Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 10 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 11 super abund  5/11/2007 |Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 12 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 13 super abund  5/11/2007 | Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 14 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 15 super abund  5/11/2007 | Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 16 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 17 super abund  5/11/2007 | Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 18 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 19 super abund  5/11/2007 | Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Lepidoptera 20 super abunq  5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hemiptera Aphididae abundant 5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera Chironomidae 1 abundant 5/11/2007 [Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Diptera Chironomidae 2 abundant 5/11/2007 [Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Diptera 7 abundant 5/11/2007 [Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Coleoptera Staphylinidae 2| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Coleoptera 4 3] 5/11/2007 [Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Hymenoptera 4 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hymenoptera 5 2| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Hymenoptera 6 2| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Coleoptera 5 7| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Orthoptera 2 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Coleoptera 6 2| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Coleoptera 7 3| 5/11/2007 |Malaise
Riparian Cott

BWNWR |2 Arthropoda |Insecta Coleoptera 8 1| 5/11/2007|Malaise
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Coleoptera 9 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |2 Arthropoda |Arachnida 2 ETOH 1| 5/11/2007Spot
Riparian Cott|

BWNWR |2 Annelida ETOH 1| 5/11/2007|Spot
Riparian Cott

BWNWR |2 Arthropoda |Insecta Hymenoptera Formicidae 6 pinned 1833, 1834 8| 5/11/2007|Spot
Riparian Cott|

BWNWR |2 Arthropoda |Insecta Hymenoptera Formicidae 7 pinned 1700 3| 5/11/2007|Spot




Sub- Storage | Invert ID Date Method of
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Riparian Cott

BWNWR |4 Arthropoda |Insecta Hymenoptera 1 Pinned 1803, 1810 3| 5/11/2007 |Malaise
Riparian Cott

BWNWR |4 Arthropoda  [Insecta Hymenoptera 2 Pinned 1691 1| 5/11/2007 |Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera 1 Pinned 1475 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 2 Pinned 1542, 1644 3| 5/11/2007 |Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera Asilidae 1 Pinned 1465 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Hymenoptera 1 Pinned 1705 1| 5/11/2007|Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 2 Pinned 1663 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 3 Pinned 1| 5/11/2007|Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 3 1 Pinned 1809 2| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 4 Pinned 1647, 1650, 4] 5/11/2007 |Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 5 Pinned 1549, 1575 2| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda  [Insecta Diptera 6 Pinned 1| 5/11/2007 |Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 4 Pinned 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Hymenoptera 5 Pinned 1666, 1572 1| 5/11/2007 | Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Coleoptera Tenebrionidae Pinned 1461 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera Scarabidae 1 Pinned 1912, 1913 2| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Coleoptera 1 Chrysomelidae Pinned 1604 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Mantodea 5/11/2007 [Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 6 3| 5/11/2007 |Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 7 2| 5/11/2007|Malaise
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Lepidoptera 1 4 pinned  |1439-1442 10 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 8 1| 5/11/2007|Malaise
Riparian Cott]

BWNWR |4 Arthropoda |Insecta Coleoptera 2 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Lepidoptera 2 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Lepidoptera 3 Pinned 1418 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera 3 Carabidae Pinned 1899 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 7 1 pinned 1792 5| 5/11/2007|UV Light
Riparian Cott

BWNWR [4 Arthropoda  |Insecta Lepidoptera 4 pinned 1420, 1421, Jabundant 5/11/2007 UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Lepidoptera 5 Pinned 1446|few 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda  [Insecta Lepidoptera 6 Pinned 1444 |few 5/11/2007 UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Lepidoptera 7 1 Pinned 1422|few 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Lepidoptera 8 1 Pinned 1419|few 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Coleoptera 4 Scarabidae 2 4 pinned  |1914-1917 4] 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Hymenoptera 8 Pinned 1769, 1808 3| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 9 Pinned 1704 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Lepidoptera 9 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Lepidoptera 10 Pinned 1443 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera 5 Pinned 1462, 1890-1 4] 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera 6 Pinned 1638-1639 2| 5/11/2007|UV Light
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Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera 7 Pinned 1944 2| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda  [Insecta Coleoptera 8 Pinned 1942, 1943 2| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera 9 Pinned 1573 2| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera 9 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 10 2| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera Culicidae ETOH 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera Chironomidae ETOH 7| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 10 ETOH 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hemiptera Cicadellidae ETOH 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera 10 Pinned 1893 2| 5/11/2007|UV Light
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Ephemeroptera ETOH 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Lepidoptera 11 1| 5/11/2007|UV Light
Riparian Cott|

BWNWR [4 Arthropoda |Insecta Lepidoptera 12 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 11 1| 5/11/2007|Spot
Riparian Cott|

BWNWR [4 Arthropoda |Insecta Coleoptera 10 Chrysomelidae Pinned 1600-1603 4]  5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Hymenoptera Apidae 1| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera Asilidae 2 Pinned 1467 1| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Coleoptera Coccinellidae Pinned 1605 1| 5/11/2007Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Odonata 1 Envelope 1| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Odonata 2 Envelope 1| 5/11/2007|Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Lepidoptera Nymphalidae Limenitis archippus |obsoleta  [Pinned 1410 1| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 12 ETOH 12| 5/11/2007 |Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera 13 ETOH 3| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 14 ETOH few 5/11/2007 | Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 11 ETOH 1| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 15 ETOH 1| 5/11/2007|Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera 16 ETOH 2| 5/11/2007|Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 17 ETOH 2| 5/11/2007|Spot
Riparian Cott]

BWNWR |4 Arthropoda |Insecta Diptera 18 ETOH few 5/11/2007 | Spot
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 19 ETOH 8| 5/11/2007|Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Diptera 20 Pinned 1566 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Hymenoptera Formicidae Pinned 1676 1| 5/11/2007|Spot
Riparian Cott|

BWNWR |4 Arthropoda |Insecta Hymenoptera 11 Pinned 1565 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |4 Arthropoda |Insecta Lepidoptera Sphinx Laothoe Pinned 1417 1| 5/11/2007|UV Light
Riparian Cott

BWNWR |4 Arthropoda |Insecta Diptera 21 Pinned 1551 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |5 Arthropoda |Insecta Diptera 22 Pinned 1503 1| 5/11/2007 | Malaise
Riparian Cott|

BWNWR |5 Arthropoda |Insecta Diptera 23 Pinned 1477 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 1 ETOH 9| 5/11/2007 |Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Diptera 2 ETOH 86| 5/11/2007|Malaise
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Riparian Cott

BWNWR |6 Arthropoda |Insecta Hymenoptera 1 ETOH 15 5/11/2007 |Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Hymenoptera 2 ETOH 9| 5/11/2007 |Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Diptera 3 2| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 4 ETOH 10 5/11/2007 | Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Hymenoptera 3 11| 5/11/2007 |Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 5 15 5/11/2007|Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Diptera 6 13| 5/11/2007 | Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 7 7| 5/11/2007|Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Diptera Asilidae Pinned 1464 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 8 2| 5/11/2007|Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Diptera Serfidae Pinned 1515 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 9 4]  5/11/2007 [Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Hymenoptera 4 Pinned 1699 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Hymenoptera 5 Bag 2| 5/11/2007|Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Diptera 10 Bag 5| 5/11/2007 |Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 11 Bag 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 12 Bag 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 13 Bag 3| 5/11/2007 |Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 14 Bag 1| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Diptera 15 Bag 1| 5/11/2007|Malaise
Riparian Cott]

BWNWR |6 Arthropoda |Insecta Coleoptera 1 2| 5/11/2007|Malaise
Riparian Cott

BWNWR |6 Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1668 3| 5/11/2007|Spot
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Hymenoptera Formicidae 2 Pinned 1680 4]  5/11/2007|Spot
Riparian Cott

BWNWR |6 Mollusca Gastropoda Basommatophora ETOH 9| 5/11/2007|Spot
Riparian Cott|

BWNWR |6 Arthropoda  |Arachnida ETOH 1| 5/11/2007|Spot
Riparian Cott

BWNWR |6 Arthropoda |Insecta Odonata 1 Envelope 2| 5/11/2007Spot
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Odonata 2 Envelope 2| 5/11/2007|Spot
Riparian Cott

BWNWR |6 Arthropoda |Insecta Hymenoptera 6 Pinned 1665 1| 5/11/2007|Malaise
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Coleoptera 2 Coccinellidae Pinned 1606-1608 3| 5/11/2007|Spot
Riparian Cott

BWNWR |6 Arthropoda |Insecta Coleoptera 3 Chrysomelidae Pinned 1609-1610 2| 5/11/2007|Spot
Riparian Cott|

BWNWR |6 Arthropoda |Insecta Coleoptera 4 Curculionidae Pinned 1594 1| 5/11/2007|Spot
Riparian Cott

BWNWR |6 Arthropoda |Insecta Orthoptera Pinned 1743 1| 5/11/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleptera 1 Scarabidae Pinned 1930-1935 6| 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda  [Insecta Hymenoptera 1 Pinned 1707, 1708 2| 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Hymenoptera 2 Pinned 1785, 1780, 3] 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda  [Insecta Hymenoptera 3 Pinned 1781 1| 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleptera 2 1| 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleptera 3 5] 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleptera Staphylinidae ETOH abundant 5/13/2007|UV Light
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Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 1 ETOH abundant 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleoptera 4 ETOH abundant 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 2 ETOH abundant 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Neuroptera Pinned 1711 1| 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 3 Tabanidae Pinned 1493 1| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 4 Pinned 1557 1| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 5 Pinned 1| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Orthoptera Pinned 1740 1| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleoptera Coccinellidae Pinned 1623-1625 3| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hemiptera Cicadellidae 1 Pinned 1724 1| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hemiptera Cicadellidae 2 Pinned 1719 1| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hemiptera Cicadellidae 3 Pinned 1713, 1721, 3| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hemiptera Aphididae ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hemiptera ETOH 2| 5/13/2007Spot
Adjacent Ag

YEW 1 Arthropoda  |Arachnida ETOH 2| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera Chironomidae ETOH 4| 5/13/2007 |Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hymenoptera Formicidae 1 ETOH 3| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Hymenoptera Formicidae 2 ETOH 3| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 6 ETOH 33| 5/13/2007 | Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 7 ETOH 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 8 ETOH 7| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 9 ETOH 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 10 ETOH 1| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 11 ETOH 6| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 12 ETOH 1| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Diptera 13 Asilidae Pinned 1463 1| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda |Insecta Lepidoptera 1 Pinned 1449 1| 5/13/2007|UV Light
Adjacent Ag

YEW 1 Arthropoda |Insecta Lepidoptera 2 Pinned 1450 1| 5/13/2007|Malaise
Adjacent Ag

YEW 1 Arthropoda |Insecta Coleoptera 5 3 Pinned |1629-1631 5| 5/13/2007|Spot
Adjacent Ag

YEW 1 Arthropoda  [Insecta Coleoptera 6 Pinned 1632 1| 5/13/2007 |Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera Asilidae Pinned 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 1 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 2 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 3 2| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 4 2| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera Culicidae 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Homoptera 1 2| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Hymenoptera Apidae Pinned 1508 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Hemiptera Cicadellidae 1 3 Pinned 1732, 1731, 4]  5/13/2007 |Malaise




Sub- Storage | Invert ID Date Method of
Site Location Phylum Class Order Family Genus Species | Species Method Number | Number | Collected | Collection

Adjacent Ag

YEW 2 Arthropoda |Insecta Hemiptera Cicadellidae 2 Pinned 1726 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Hemiptera Cicadellidae 3 Pinned 1720 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Hemiptera Cicadellidae 4 Pinned 1718, 1717 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Lepidoptera 1 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Hymenoptera Formicidae 1 ETOH 3| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Hymenoptera Formicidae 2 ETOH 2| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Hymenoptera Formicidae 3 ETOH 5| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Lepidoptera 2 ETOH 3| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Arachnida 1 ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Arachnida 2 ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda  |Arachnida 3 ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Arachnida 4 ETOH 2| 5/13/2007Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 6 ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 7 ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 8 ETOH 1| 5/13/2007|Spot
Adjacent Ag

YEW 2 Arthropoda |Insecta Odonata 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera Chironomidae super abund  5/13/2007 | Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 9 4|  5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 10 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 11 2| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 12 9] 5/13/2007 |Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 13 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Homoptera 2 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Hemiptera Cicadellidae 5 1| 5/13/2007|Malaise
Adjacent Ag

YEW 2 Arthropoda |Insecta Diptera 14 few 5/13/2007 [Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera Formicidae 1 Pinned 1685 3| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda |Insecta Coleoptera 1 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 1 Pinned 1545 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 2 Pinned 1492 2| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 3 Pinned 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 4 Pinned 1470 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Lepidoptera 2| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda |Insecta Coleoptera Coccinellidae Pinned 1614, 1615 2| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda |Insecta Odonata Envelope 1| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera Apidae 1| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda  [Insecta Coleoptera 2 Pinned 1616 1| 5/13/2007 |Spot
Adjacent Ag

YEW 5 Arthropoda |Insecta Hemiptera Pinned 1725, 1728 2| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda  [Insecta Hemiptera Pinned 1727, 1715, 3| 5/13/2007|Spot
Adjacent Ag

YEW 5 Arthropoda  |Arachnida ETOH 2| 5/13/2007|Spot




Sub- Storage | Invert ID Date Method of
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Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 5 ETOH few 5/13/2007 [Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 6 ETOH abundant 5/13/2007 |Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 7 ETOH few 5/13/2007 [Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 8 ETOH medium 5/13/2007 |Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Diptera 9 ETOH 3| 5/13/2007 |Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera 1 ETOH 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera 2 ETOH 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera 3 ETOH 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera 4 ETOH 1| 5/13/2007|Malaise
Adjacent Ag

YEW 5 Arthropoda |Insecta Hymenoptera 5 ETOH 1| 5/13/2007|Malaise
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YEW Restored Wetland 1|Arthropoda Insecta Hymenoptera 1 Pinned 1 155 1 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera Staphylinidae 1 None medium 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Hymenoptera 2 Pinned 1 156 1 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 1 Pinned 3] 157-159 few 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 2 Pinned 1 160 few 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 3 Pinned 1 161 1 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 4 Pinned 1 162 1 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 5 Pinned 1 163 1 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Homoptera 1 Pinned 1 164 1 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera Staphylinidae 2 None abundant 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Lepidoptera 1 Envelope medium medium 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 6 None medium 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Homoptera 2 None few 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera 7 None few 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Hemiptera Aphidae None few 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera Staphylinidae 3 None few 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Lepidoptera 2 Envelope lor2 lor2 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Lepidoptera 3 Envelope lor2 lor2 6/29/2007 |UV Light
YEW Restored Wetland 1|Arthropoda Insecta Odonata 1 ETOH 2| 349 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Arachnida 1 ETOH 1 350 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Arachnida 2 ETOH 1 351 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Arachnida 3 ETOH 1 352 1 7/4/2007  [Spot
YEW Restored Wetland 1|Arthropoda Insecta Diptera 1 ETOH 1 353 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Lepidoptera 4 ETOH 1 354 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Ephemeroptera ETOH 1 355 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Hemiptera Corrixidae ETOH 1 356 1 7/4/2007  [Spot
YEW Restored Wetland 1|Arthropoda Insecta Hemiptera Gerridae ETOH 1 357 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Diptera Chironomidae ETOH 1 358 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Orthoptera 1 Pinned 1 389 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Orthoptera 2 Pinned 1 390 1 7/4/2007  [Spot
YEW Restored Wetland 1|Arthropoda Insecta Diptera Asilidae Pinned 1 391 1 71412007  [Spot
YEW Restored Wetland 1|Arthropoda Insecta Coleoptera Cicindelidae Pinned 1 392 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Hymenoptera Apidae Pinned 2| 393,394 2 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Hymenoptera 4 Pinned 1 395 1 7/4/2007  [Spot
YEW Restored Wetland 1|Arthropoda Insecta Hymenoptera 5 Pinned 2] 396, 397 2 71412007  [Spot
YEW Restored Wetland 1|Arthropoda Insecta Odonata 2 Pinned 1 398 1 7/4/2007  |Spot
YEW Restored Wetland 1|Arthropoda Insecta Diptera 2 None 185 7/4/2007  |Malaise
YEW Restored Wetland 1|Arthropoda Insecta Homoptera None 1 7/4/2007  [Malaise
YEW Restored Wetland 1|Arthropoda Insecta Odonata 3 None 2 7/4/2007  [Malaise
YEW Restored Wetland 1|Arthropoda Insecta Diptera 3 None 13 7/4/2007  |Malaise
YEW Restored Wetland 1|Arthropoda Insecta Hymenoptera 6 None 1 7/4/2007  |Malaise
YEW Restored Wetland 2|Arthropoda Insecta Diptera Chironomidae ETOH 4 325 4 7/4/2007  [spot
YEW Restored Wetland 2|Arthropoda Insecta Diptera 1 (larvae) ETOH 4 326 4 7/14/2007  [spot
YEW Restored Wetland 2|Arthropoda Arachnida 1 ETOH 1 327 1 7/4/2007  |spot
YEW Restored Wetland 2|Arthropoda Insecta Hemiptera Corixidae 1 ETOH 2| 328 2 7/4/2007  |spot
YEW Restored Wetland 2|Arthropoda Insecta Hemiptera Corixidae 2 ETOH 1 329 1 7/4/2007  [spot
YEW Restored Wetland 2|Arthropoda Insecta Diptera 2 None 13 7/4/2007  [spot
YEW Restored Wetland 2|Arthropoda Insecta Hymenoptera 1 Pinned 3| 624,625, 626 3 7/4/2007  |spot
YEW Restored Wetland 2|Arthropoda Insecta Hymenoptera 2 Pinned 2| 627,628 2 7/4/2007  |spot
YEW Restored Wetland 2|Arthropoda Insecta Homoptera None 1 7/4/2007  [spot
YEW Restored Wetland 2|Arthropoda Insecta Lepidoptera Lycaenidae Brephidium exile None 2 7/14/2007  [spot
YEW Restored Wetland 2|Arthropoda Insecta Coleoptera Cicindellidae Pinned 1 629 1 7/4/2007  |spot
YEW Restored Wetland 2|Arthropoda Insecta Odonata 1 Envelope 1 630 1 7/4/2007  [spot
YEW Restored Wetland 2|Arthropoda Insecta Diptera 3 None 315 7/4/2007  [Malaise
YEW Restored Wetland 2|Arthropoda Insecta Diptera 4 None 17 7/4/2007  [Malaise
YEW Restored Wetland 2|Arthropoda Insecta Diptera 5 Pinned 1 454 4 7/4/2007  |Malaise
YEW Restored Wetland 2|Arthropoda Insecta Diptera 6 None 1 7/4/2007  |Malaise
YEW Restored Wetland 2|Arthropoda Insecta Lepidoptera 1 Hesperiidae Lerodea eufala None 9 7/4/2007  [Malaise
YEW Restored Wetland 2|Arthropoda Insecta Lepidoptera Lycaenidae Brephidium exile None 1 7/4/2007  [Malaise
YEW Restored Wetland 2|Arthropoda Insecta Hymenoptera 3 Pinned 1 462 4 7/4/2007  |Malaise
YEW Restored Wetland 4|Arthropoda Insecta Hymenoptera Formicidae 1 ETOH 12) 315 12 7/4/2007  |Spot
YEW Restored Wetland 4 |Arthropoda Insecta Hymenoptera Formicidae 2 ETOH 1 pinned; 4 1836 pin; 316 4 7/4/2007  [Spot
YEW Restored Wetland 4 |Arthropoda Insecta Hymenoptera Formicidae 3 ETOH 4 317 4 7/14/2007  [Spot
YEW Restored Wetland 4|Arthropoda Insecta Hymenoptera Formicidae 4 ETOH 1 318 1 7/4/2007  |Spot
YEW Restored Wetland 4|Arthropoda Arachnida 1 ETOH 1 319 1 7/4/2007  |Spot
YEW Restored Wetland 4 |Arthropoda Arachnida 2 ETOH 1 320 1 7/4/2007  [Spot
YEW Restored Wetland 4 |Arthropoda Insecta Coleoptera 1 ETOH 1 321 1 7/4/2007  [Spot
YEW Restored Wetland 4|Arthropoda Insecta Coleoptera 2 ETOH 1 322 1 7/4/2007  |Spot
YEW Restored Wetland 4|Arthropoda Crustacea Amphipoda ETOH 1 323 1 7/4/2007  |Spot
YEW Restored Wetland 4 |Arthropoda Insecta Hemiptera Corixidae ETOH 2] 324 2 7/4/2007  [Spot
YEW Restored Wetland 4 |Arthropoda Insecta Lepidoptera Lycaenidae Brephidium exile Pinned 1 362 2 71412007  [Spot
YEW Restored Wetland 4|Arthropoda Insecta Coleoptera 3 Pinned 1 361 1 7/4/2007  |Spot
YEW Restored Wetland 4|Arthropoda Insecta Diptera 1 None 212 7/4/2007  |Malaise
YEW Restored Wetland 4 |Arthropoda Insecta Diptera 2 None 2 7/4/2007  [Malaise
YEW Restored Wetland 4 |Arthropoda Insecta Hymenoptera 1 None 1 7/4/2007  [Malaise
YEW Restored Wetland 4|Arthropoda Insecta Hymenoptera 2 None 1 7/4/2007  |Malaise
YEW Restored Wetland 4|Arthropoda Insecta Diptera Serfidae Pinned 1 435 1 7/4/2007  |Malaise
YEW Restored Wetland 4 |Arthropoda Insecta Homoptera Pinned 1 437 1 7/4/2007  [Malaise
YEW Restored Wetland 4 |Arthropoda Insecta Diptera 3 Pinned 1 4 7/4/2007  [Malaise
YEW Control Wetland 2 [Arthropoda Insecta Hymenoptera Apidae Pinned 1 451 1 7/10/2007 |Spot
YEW Control Wetland 2 [Arthropoda Insecta Odonata 1 Pinned 1 452 1 7/10/2007  |Spot
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YEW Control Wetland 2 |Arthropoda Insecta Odonata 2 Pinned 1 453 1 7/10/2007  |Spot
YEW Control Wetland 2 [Arthropoda Insecta Coleoptera Coccinellidae Pinned 1 486 1 7/10/2007 |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Diptera 1 Pinned 1 487 5 7/10/2007  |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Diptera 2 Pinned 1 488 11 7/10/2007  |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Diptera 3 Pinned 1 489 9 7/10/2007  |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Diptera 4 None 5 7/10/2007 |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Diptera 5 None 2 7/10/2007  |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Diptera 6 None medium 7/10/2007 |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Diptera Serfidae Pinned 1 853 2 7/10/2007  |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Diptera 7 Pinned 1 854 2 7/10/2007 |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Odonata 3 Pinned 1 855 1 7/10/2007  |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Diptera Chironomidae 1 None few 7/10/2007  |Malaise
YEW Control Wetland 2 |Arthropoda Insecta Diptera Chironomidae 2 None few 7/10/2007 |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Homoptera None few 7/10/2007 |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Diptera 8 None few 7/10/2007  |Malaise
YEW Control Wetland 2 [Arthropoda Insecta Diptera 9 None few 7/10/2007  |Malaise
YEW Control Wetland 3 |Arthropoda Insecta Neuroptera Myrmeleontidae Pinned 3| 240- 242 3 7/3/2007 UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera Scarabidae 1 Pinned 1 243 1 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera Scarabidae 2 Pinned 3| 244- 246 4 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera Scarabidae 3 Pinned 1 247 1 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera Scarabidae 4 Pinned 1 248 1 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera Scarabidae 5 Pinned 2| 249-250 2 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera Eloteridae Pinned 1 251 1 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera 1 Pinned 2|  252-253 medium 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 2 Pinned 2|  254- 255 few 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera 3 Pinned 1 256 1 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera 4 Pinned 3|  257-259 few 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera 5 Pinned 2|  260- 261 few 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 6 Pinned 1 262 1 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 7 Pinned 3|  263-265 few 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Mantidae Pinned 2| 266- 267 2 7/3/2007  |UV Light
YEW Control Wetland 3 [Arthropoda Insecta Hymenoptera 1 Pinned 3  268-270 few 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Homoptera 1 Pinned 2l 271-272 few 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Homoptera 2 Pinned 1 273 1 7/3/2007  |UV Light
Pinned and
YEW Control Wetland 3 |Arthropoda Insecta Trichoptera 1 ETOH 1and 2 274 and 277 few 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Neuroptera Pinned 1] 275 2 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Diptera 1 Pinned 1 276 1 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Trichoptera 2 Pinned 3] 277 few 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Lepidoptera 1 Pinned 1] 278 1 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Lepidoptera 2 Pinned 1] 279 2 7/3/2007  [UV Light
YEW Control Wetland 3 [Arthropoda Insecta Lepidoptera 3 Pinned 1 280 5 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Lepidoptera 4 Pinned 1 281 medium 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Lepidoptera 5 Pinned 1] 282 few 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Lepidoptera 6 None medium 7/3/2007  [UV Light
super
YEW Control Wetland 3 [Arthropoda Insecta Homoptera 3 ETOH abundant 283 abundant 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera Staphylinidae 1 ETOH abundant 284 abundant 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera Staphylinidae 2 ETOH few 284 few 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 8 ETOH abundant 285 abundant 7/3/2007  [UV Light
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera 9 ETOH medium 286 medium 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 10 ETOH medium 287 medium 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Diptera 2 ETOH medium 288 medium 7/3/2007  [UV Light
YEW Control Wetland 3 |Arthropoda Insecta Diptera 3 ETOH medium 288 medium 7/3/2007  [UV Light
YEW Control Wetland 3 [Arthropoda Insecta Hymenoptera 2 ETOH few 289 few 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Insecta Hymenoptera 3 ETOH few 289 few 7/3/2007  |UV Light
YEW Control Wetland 3 |Arthropoda Arachnida 1 ETOH 1] 742 1]  7/10/2007 |Spot
YEW Control Wetland 3 [Arthropoda Arachnida 2 ETOH 2] 742 2| 7/10/2007 |Spot
YEW Control Wetland 3 [Arthropoda Insecta Coleoptera 11 ETOH 2| 743 2| 7/10/2007 |Spot
YEW Control Wetland 3 |Arthropoda Insecta Diptera 3 None 4 7/10/2007  |Spot
YEW Control Wetland 3 |Arthropoda Insecta Homoptera 4 None 1 7/10/2007  [Spot
YEW Control Wetland 3 |Arthropoda Insecta Diptera 4 None 4 7/10/2007  [Spot
YEW Control Wetland 3 [Arthropoda Insecta Diptera 5 Pinned 1 744 1 7/10/2007  |Spot
YEW Control Wetland 3 |Arthropoda Insecta Hymenoptera 4 None 1 7/10/2007  |Spot
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 12 Pinned 1] 745 1 7/10/2007  [Spot
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 13 Pinned 2| 746-747 2 7/10/2007  [Spot
YEW Control Wetland 3 [Arthropoda Insecta Odonata Pinned 1 757 1 7/10/2007  |Spot
YEW Control Wetland 3 |Arthropoda Insecta Coleoptera 14 Pinned 1 758 1 7/10/2007  |Spot
YEW Control Wetland 3 |Arthropoda Insecta Diptera 6 Pinned 1] 856 3 7/10/2007 [Malaise
YEW Control Wetland 3 |Arthropoda Insecta Hymenoptera 5 Pinned 1] 857 1 7/10/2007  [Malaise
YEW Control Wetland 3 [Arthropoda Insecta Hymenoptera 6 Pinned 1 858 1 7/10/2007  |Malaise
YEW Control Wetland 3 |Arthropoda Insecta Hymenoptera 7 Pinned 1 859 1 7/10/2007  |Malaise
YEW Control Wetland 3 |Arthropoda Insecta Diptera 7 Pinned 1] 860 2 7/10/2007 [Malaise
YEW Control Wetland 3 |Arthropoda Insecta Diptera 8 None abundant 7/10/2007  [Malaise
YEW Control Wetland 3 |Arthropoda Insecta Hymenoptera Ichneumonidae None 2 7/10/2007 |Malaise
YEW Control Wetland 3 |Arthropoda Insecta Hymenoptera 8 None 2 7/10/2007  |Malaise
YEW Control Wetland 3 |Arthropoda Insecta Diptera 9 None few 7/10/2007 [Malaise
YEW Control Wetland 4 |Arthropoda Insecta Hymenoptera Apidae Pinned 1] 775 1] 7/10/2007 |Spot
YEW Control Wetland 4 |Arthropoda Insecta Diptera 1 Pinned 1 776 1| 7/10/2007 |Spot
YEW Control Wetland 4 |Arthropoda Insecta Odonata 1 Pinned 2  777-778 2| 7/10/2007 |Spot
YEW Control Wetland 4 |Arthropoda Crustacea Amphipoda ETOH 6 748 6| 7/10/2007 |Spot
super super

YEW Control Wetland 4 |Arthropoda Gas